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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  responsibility  for 
most  of  our  nationally  owned  public  lands  and  natural  and  cultural  resources.  This  includes  fostering 
wise  use  of  our  land  and  water  resources,  protection  of  our  fish  and  wildlife,  preserving  the 
environmental  and  cultural  values  of  our  national  parks  and  historical  places,  and  providing  for  the 
enjoyment  of  life  through  outdoor  recreation.  The  Department  also  promotes  the  goals  of  the  Take 
Pride  in  America  campaign  by  encouraging  stewardship  and  citizen  responsibility  for  the  public  lands 
and  promoting  citizen  participation  in  their  care.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under  U.S. 
Administration. 
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A  Study  of  Land  Information 


Executive  Summary 


Introduction.  The  Federal  Land  Exchange  Facilitation 
Act  of  1988,  Public  Law  100-409,  was  signed  into  law  in 
August  1988  to  facilitate  and  expedite  land  exchanges 
involving  lands  managed  by  the  Departments  of  the 
Interior  and  Agriculture.  Legislative  testimony  also 
recognized  that  in  order  to  assure  orderly  land 
exchanges,  all  parties  to  the  exchange  must  have  accurate 
land  data,  including  surveys  and  maps.  Section  8  of  the 
Act  called  for  a  study  and  report  concerning  possible 
improvements  in  the  handling  (collection,  storage,  use, 
and  dissemination)  of  information  related  to  Federal  and 
other  lands. 

The  Department  of  the  Interior  was  given  the 
responsibility  to  conduct  the  study  mandated  in  Section 
8.  The  Bureau  of  Land  Management  (BLM)  was 
assigned  the  leadership  role  in  the  completion  of  this 
study.  The  United  States  Geological  Survey  (USGS) 
worked  closely  with  the  BLM  in  coordinating  the 
required  study  efforts.  In  developing  the  strategy  for  this 
study,  the  Department  of  the  Interior  guidance 
emphasized  that  this  study  focus  on  the  collection  and 
maintenance  of  land  data,  on  land  information  systems 
at  various  levels  of  government,  and  on  improvements  in 
surveying  and  mapping  activities. 

Study  Approach.  The  study  addresses  all  topics  cited  in 
Section  8  of  Public  Law  100-409,  with  a  focus  on  land 
information  systems  (LIS)  and  associated  activities. 
These  topics  include: 

•Previous  Studies 

•Ongoing  Activities 

•Coordination  and  Roles/Responsibilities 

•Guidelines/Standards 

•Benefit/Cost  Analysis 

•Recommendations  for  Legislation/Policy  Changes 

Team  Composition  and  Consultation.  In  an  effort  to 
involve  all  levels  of  interest  specified  in  Section  8  of  the 
Act,  and  to  gain  a  broad  perspective  on  the  issues 
involved,  a  core  study  team  was  established.  The  BLM's 
Deputy  Assistant  Director  for  Support  Services  chaired 
the  study  team.  Members  included  representatives  of  the 


following  agencies  and  groups:  USGS;  Department  of 
Agriculture;  Department  of  Commerce;  National  Science 
Foundation;  National  Governors'  Association;  National 
Association  of  Counties;  and  an  Ad  Hoc  Committee 
organized  by  the  American  Congress  on  Surveying  and 
Mapping  and  the  American  Society  for  Photogrammetry 
and  Remote  Sensing  representing  professional  societies 
and  organizations  in  both  public  and  private  surveying, 
mapping,  and  related  fields. 

Background.  Land  information  is  a  vital  national  asset 
that  supports  many  governmental  and  non-governmental 
activities.  This  vital  asset  exists  but  cannot  always  be 
used  effectively  because  it  may  be  of  poor  quality  and  it 
may  not  be  organized  or  managed  to  take  advantage  of 
its  full  potential.  It  is  collected,  stored,  used,  and 
maintained  by  agencies  at  all  levels  of  government- 
Federal,  State,  county,  and  municipal,  and  by  regional 
commissions  and  public  utilities,  as  well  as  by  many 
private  organizations.  Land  records  typically  are  found 
at  numerous  agency  offices  in  unrelated  map  and  textual 
formats,  such  as  property  record  books,  paper  files, 
microfiche,  maps,  charts,  and  computer  data  bases. 

Even  though  critical  information  may  exist  for  a 
particular  parcel  of  land,  it  often  is  difficult  to  retrieve 
efficiently  and  often  impossible  to  relate  to  relevant 
information  in  other  land  information  files.  The  land 
data  held  by  one  agency  frequently  are  "unavailable"  to 
another  agency,  not  because  of  jurisdiction,  but  because 
of  the  method  used  for  record  keeping  or  because  of  the 
data  format. 

This  "unavailability"  has  several  costly  consequences.  For 
example,  it  often  results  in  one  agency  duplicating  the 
same  information  that  another  agency  already  possesses 
because  the  data  are  not  in  a  usable  format,  or  because 
the  agency  is  unaware  of  the  data's  existence.  As  a 
result,  public  and  private  officials  often  increase  the  cost 
of  land-related  decisions  or  make  these  decisions  with 
inadequate  or  inaccurate  information.  In  1989,  this  issue 
surfaced  in  a  popular  Sunday  newspaper  supplement  that 
reported  on  foreign  investments  in  American  lands, 
stating  that  it  is  almost  impossible  for  the  public  or  the 


Congress  to  evaluate  information  on  who  is  purchasing 
what,  or  to  realize  the  magnitude  of  the  purchases, 
because  documentation  is  spread  through  many  levels  of 
government. 

Land  Information  Management  Effective  land 
information  management  is  essential  because  many 
different  agencies,  organizations,  and  individuals  need 
land  information  regularly  for  many  different  purposes. 
The  essence  of  a  land  information  system  is  providing 
the  ability  to  link  a  multitude  of  land  related  attributes, 
often  from  many  different  sources  and  maintained  by 
many  different  agencies,  to  a  unique  geographic  location 
or  area.  To  accomplish  this,  land  information  managers 
must  rely  on  a  framework  that  ensures  compatibility 
among  many  different  information  systems.  This 
framework  should  facilitate  the  sharing  of  information 
among  decisionmakers  and  other  users  in  both  public 
and  private  organizations  who  require  these  data  for  day- 
to-day  policy,  management,  and  operational  decisions. 

For  purposes  of  this  report,  the  term  "land  information 
system  (LIS)"  is  used,  and  refers  to  a  geographic 
information  system  that  is  designed  to  collect,  store, 
manipulate,  and  retrieve  data  primarily  focused  on  land 
parcels  and  associated  records  within  the  legal 
jurisdiction  and  administrative  boundaries  of  a 
governmental  unit.  An  LIS  has  two  main  parts: 
locational  (spatial)  information  and  text  (attribute) 
information.  Spatial  data  must  be  linked  through  a 
common  coordinate  system  that  will  provide  a  standard 
geographic  locator.  Attribute  data  must  include  some 
common  identifier  that  will  relate  to  the  spatial  data. 
The  great  advantage  of  an  automated  land  information 
system  comes  from  the  ability  to  combine  locational 
information  and  text  information. 

Previous  Studies.  Previous  studies  by  the  National 
Research  Council  and  by  State  and  private  organizations 
have  cited  a  substantial  need  for  compatible  land 
information  systems  to  improve  land  conveyance 
procedures,  to  furnish  a  basis  for  equitable  taxation,  and 
to  provide  much-needed  information  for  resource 
management,  infrastructure  management,  and 
environmental  planning.  Some  of  the  studies  have 
suggested  that  significant  benefits  would  be  achieved  if 
the  Federal  government  better  coordinated  its  land 
geographic  information  activities.  The  studies  point  out 
the  need  for  a  coordinated  effort  in  land  management  at 
all  levels  of  government. 


More  than  half  of  the  studies  reached  the  following 
conclusions: 

1.  There  is  a  critical  need  for  better  land  information; 

2.  Land  records  are  not  uniform  nor  are  they  related  to 
a  high  quality  geodetic  reference  system; 

3.  Current  modernization  efforts  are  uncoordinated  and 
do  not  meet  their  full  potential; 

4.  Inter-governmental  relations-Federal,  State,  local- 
require  coordination  and  standards; 

5.  Technological  advances  in  computers,  mapping,  and 
surveying  provide  a  foundation  for  integrating  land 
information; 

6.  Lack  of  Federal  leadership  is  a  serious  impediment 
to  effective  application  of  the  technology  to  the  LIS 
problems; 

7.  Formal  legislation  is  required  to  achieve  a  national 
LIS  policy  that  will  accomplish  the  goals  of  a  multi- 
purpose LIS  and  ensure  an  appropriate  funding 
authorization; 

8.  There  should  be  a  single  organizational  unit  in 
Federal,  State  and  local  governments  responsible  for 
LIS  that  is  able  to  set  priorities,  coordinate  efforts, 
and  act  as  liaison  to  other  levels  of  government. 

Ongoing  Activities.  The  management  of  land 
information  is  developing  into  a  significant  industry  in 
the  United  States.  There  are  few  activities,  especially  at 
the  local  government  level,  that  do  not  require 
information  by  location  in  order  to  function  properly. 
Ongoing  LIS  activities  touch  almost  every  governmental 
entity  in  the  United  States.  In  fact,  these  activities  are 
stimulating  major  advances  in  new  technology  as  private 
industry  responds  to  the  emerging  needs.  There  is  a 
need  for  leadership  to  provide  guidance  and  coordination 
in  the  growth  of  land  information  systems.  Since  an 
overriding  concern  is  to  provide  for  the  best  possible 
management  of  the  land  to  meet  the  needs  of  the 
present  while  sustaining  the  ability  to  meet  future  needs, 
a  key  part  of  the  solution  is  to  ensure  the  best  possible 
management  of  the  information  about  the  land. 

There  are  numerous  ongoing  activities  that  illustrate  the 
breadth  and  depth  of  LIS.  They  show  that  the  potential 
is  limited  not  by  technology,  need,  or  inventiveness  of 
government  or  private  industry,  but  rather  by  the  lack  of 
institutionalized  coordination  of  land  information  man- 
agement. The  use  and  the  development  of  the  new  tech- 
nology will  proceed  at  an  ever  increasing  pace,  with  or 
without  overall  leadership  and  coordination.  With  the 


addition  of  leadership  and  coordination,  mutual  goals 
will  be  articulated  and  effort  and  money  will  be  used 
more  effectively. 

Coordination  and  Roles/Responsibilities.  The  problem 
of  coordination  has  been  one  of  establishing  a 
mechanism  to  deal  with  organizations  at  different  levels 
of  government,  having  different  missions,  that  have  not 
had  a  need  to  coordinate  in  the  past.  Without  Federal 
leadership,  there  appears  to  be  little  chance  of 
compatibility  among  the  land  information  systems  of  the 
individual  States.  Likewise,  individual  county  and 
municipal  land  information  are  likely  to  become 
compatible  only  where  the  Federal  Government  or  other 
coordinating  body  issues  standards  and  procedures.  In 
the  process,  Federal  and  State  agencies  should  assume 
larger  shares  of  responsibility  for  the  components  of  land 
information  systems  involving  common  data  sources, 
standards,  and  multi-state  integration. 

The  State  role  in  land  information  activities  is  emerging 
as  a  key  link  in  this  country's  highly  decentralized 
intergovernmental  system.  The  States  create  and  define 
the  legal  and  operating  environment  in  which  local 
governments  operate,  where  the  primary  responsibility 
for  land  record  maintenance  rests.  A  key  responsibility 
of  the  States  should  be  to  coordinate  the  collection  and 
maintenance  of  data  elements  as  well  as  the  use  of 
standard  terms  and  procedures  needed  by  State  and  local 
agencies. 

Local  governments  manage  the  greatest  amount  of  land 
information  at  the  parcel  level.  Local  governments 
provide  the  largest  number  of  services  to  the  public,  such 
as  those  involving  public  utilities  and  public  safety.  They 
rely  on  land  information  for  many  needs,  not  the  least  of 
which  is  land  zoning  and  property  taxation.  LISs  are 
also  being  developed  and  managed  by  other  entities  such 
as  regional  associations  of  governments. 

Thus,  a  local  LIS  necessarily  reflects  factors  that  consider 
the  needs  of  other  jurisdictions,  including  State  and 
Federal  governments,  and  the  private  sector.  Such  a 
system  provides  the  means  to  transmit  land  information 
to  and  from  the  other  levels  of  government. 

The  private  sector  plays  a  dual  role  as  builder  and  user 
of  land  information  systems.  The  private  sector  can 
make  a  valuable  contribution  to  the  development  of  an 
LIS  data  base,  as  well  as  in  the  maintenance  of  parcel 
maps  and  attribute  data.     Private  firms  have  made 


significant  investments  in  equipment,  personnel  and 
training.  As  a  result,  their  capabilities  are  extensive  and 
varied,  and  the  number  of  firms  offering  data  collection 
and  data  management  services  is  increasing.  Another 
key  role  of  the  private  sector  is  the  development  of  new 
hardware  and  software  to  support  LIS  activities. 

A  strong  LIS  education  program  should  be  supported  by 
all  levels  of  government,  the  private  sector  and  through 
professional  associations.  The  development  of  college 
curricula  that  support  the  interdisciplinary  needs  of  LIS 
is  needed  to  provide  an  educated  work  force  for  an 
expanding  LIS  industry. 

Guidelines/Standards.  For  the  purpose  of  this  report,  a 
standard  is  defined  as  a  specification,  test  method, 
definition,  classification,  or  practice  that  has  been 
approved  by  the  sponsoring  group  and  adopted  in 
accordance  with  the  procedures  established  within  the 
appropriate  laws,  regulations,  directives  or  technical 
society.  Standards  should  provide  compatibility  across 
multiple  levels  of  government  and  private  interests.  The 
standards  should  be  specified  carefully  to  support  the 
varied  interests,  perspectives,  and  requirements  of  the 
individual  organizations,  each  of  which  has  different 
functional  roles  regarding  land  information.  They  should 
address  the  human  definition  and  interpretation,  the 
physical  measurement,  and  the  computer  processing  of 
land  data.  The  standards  should  achieve  acceptance 
across  organizational  and  professional  boundaries,  many 
of  which  place  real  or  perceived  constraints  on  the 
process.  To  date,  work  on  standards  has  been 
fragmented,  and  in  some  cases  non-existent.  For 
example,  there  are  no  standards  for  legal  accuracy  of 
deed  descriptions  that  are  filed,  or  even  for  a 
requirement  that  they  be  filed.  Standards  should  be 
designed  to  allow  and  promote  innovation  and 
development,  not  to  hinder  such  progress.  For  example, 
standards  for  interfacing  between  computer  systems  have 
promoted  advances. 

The  standards  developed  should  be  integrated  into  a 
parcel-based  LIS  model  that  can  be  applied  to  publicly 
and  privately-owned  land.  Several  standards  already  exist 
and  can  be  incorporated  into  a  structure  of  LIS 
standards.  Standards  of  accuracy  for  the  geodetic 
reference  system  and  specifications  to  support  these 
standards  have  been  enacted  by  the  Federal  Geodetic 
Control  Committee.  National  Map  Accuracy  Standards 
have  been  in  existence  for  more  than  40  years.  A 
proposed  standard  for  digital  spatial  data  transfer  has 


been  developed  through  efforts  of  three  groups:  The 
National  Committee  for  Digital  Cartographic  Data 
Standards,  the  Standards  Working  Group  of  the  Federal 
Interagency  Coordinating  Committee  on  Digital 
Cartography  and  the  Digital  Cartographic  Data 
Standards  Task  Force.  Standards  on  parcel  identification 
have  been  published  by  the  International  Association  of 
Assessing  Officers.  The  land  information  standards 
should  build  on  these  existing  standards  rather  than 
replace  them.  Modifications  and  additions  may  be 
necessary  to  adapt  them  to  specific  LIS  requirements, 
but  many  areas  are  already  covered. 

Benefit/Cost  Analysis.  Costs  and  benefits  play  a  major 
role  in  program  decisions.  Benefit/cost  analysis  has  been 
the  major  means  of  justifying  new  systems  or 
improvements  to  existing  ones.  In  land  information 
management,  however,  neither  the  costs  nor  benefits  are 
well  understood.  There  is  a  need  for  research  on  costs 
and  benefits  relating  to  both  the  implementation  and  the 
maintenance  of  land  information  systems.  Of  concern  is 
not  only  the  issue  identifying  what  the  benefits  are,  but 
also  who  will  receive  them,  and  when.  Potential  benefits 
are  often  indirect  and  difficult  to  quantify.  They  may  not 
be  realized  for  years  or  even  generations  and  are  thus 
heavily  discounted,  except  when  institutional 
arrangements  are  affected. 

The  Office  of  Management  and  Budget  estimated  that 
obligations  for  Federal  information  technology  reached 
$17  billion  in  1990  and  accounted  for  1.6  percent  of  the 
Federal  budget.  While  these  figures  represent  all  areas 
of  information  technology,  not  just  those  for  spatial  data, 
they  do  represent  a  continuing  commitment  to  prudent 
investment  in  modern  technology  in  a  period  of 
constrained  resources.  A  more  formal  commitment  to 
land  information  coordination  will  assure  a  wide  variety 
of  data  users  at  all  levels  of  government  and  in  the 
private  sector  that  land  information  is  produced  more 
efficiently,  is  more  easily  accessible  to  all  user  groups, 
and  is  more  readily  understandable  and  suitable  for 
diverse  applications.  A  summary  of  the  benefits  from 
achieving  a  coordinated  network  of  land  information 
systems  includes: 

1.  High-quality  data  and  proper  data  organization  will 
enable  users  to  relate  the  data  in  an  LIS  to  other 
information  they  require  about  the  land. 

2.  A  coordinated  approach  at  all  levels  will  improve  the 


quality,  access,  and  utility  of  the  LIS,  and  will  link 
information  and  analytic  resources  to  the  policy 
needs  of  agencies. 

3.  A  coordinated  LIS  approach  will  avoid  duplication 
of  effort  and  the  proliferation  of  incompatible 
systems. 

4.  A  coordinated  approach  will  enhance  the  appraisal 
process  by  greatly  increasing  the  capabilities 
available  to  the  officials  responsible  for  information 
storage,  retrieval,  inventory,  and  analysis,  enabling 
that  official  to  make  more  informed  judgments  and 
thus  move  towards  more  equitable  taxation  within 
the  level  of  government  affected. 

5.  Coordination  of  automated  activities  at  the  local  and 
State  levels  will  facilitate  the  updating  of  the  LIS  to 
ensure  that  the  latest  information  is  available  to  the 
various  users. 

6.  Many  of  the  local  land  information  systems  described 
in  Chapter  V  (Ongoing  Activities)  predict  specific 
tangible  benefits  in  both  dollars  and  staff  efficiency. 

7.  Local  land  information  systems  enhance  the 
enforcement  of  State  laws  requiring  the  monitoring 
of  development  and  the  availability  of  basic  services 
such  as  roads,  water,  sewer,  and  parks. 

8.  Coordination  will  enhance  efficient  planning  and 
management  of  the  Nation's  infrastructure. 

The  costs  of  implementing  computer-based  land 
information  systems  have  focused  attention  on  how  costs 
associated  with  collecting,  processing,  and  distributing 
digital  information  should  be  recovered.  The  main 
concern  is  with  establishing  a  price  for  the  information 
or  product,  but  there  are  many  related  issues. 

Traditionally,  most  public  goods  have  been  provided  at 
a  token  price.  Government  reports,  for  example,  have 
been  marketed  at  a  price  well  below  their  true  cost  of 
production.  As  cost  recovery  becomes  more  important 
within  government  and  large  investments  are  made  in 
computerized  information,  pricing  has  become  a  concern. 

Strategies  for  setting  prices  should  cover  production  and 
handling  costs,  capital  costs,  user  demand  and  willingness 
to  pay,  and  competition  with  other  producers.  Federal 
and  State  involvement  in  the  development  of  land  and 
geographic  data  bases  is  continuing  to  grow.  This 
involvement  will  help  ensure  the  necessary  coordination 
of  all  levels  of  government  and  the  private  sector. 


Recommendations 


Based  on  a  review  of  previous  study  recommendations 
and  ongoing  activities  at  all  levels  of  government  as  well 
as  the  private  sector,  the  Section  8(b)  study  team  found 
that  there  is  no  overall  organizational  responsibility  for 
the  coordination  of  land  information  systems  in  this 
country.  Therefore,  there  is  a  need  for  a  focal  point  that 
would  provide  oversight  for  development  of  a 
comprehensive,  consistent,  nationwide  network  of 
compatible  land  information  for  use  by  the  Federal, 
State,  and  local  levels  of  government  as  well  as  the 
private  sector. 

While  land  information  is  gathered  at  the  national  or 
State  level,  the  prevalent  opinion  at  the  county, 
municipal,  or  town  levels  is  that  State  and  Federal  land 
information  often  is  too  general  or  inappropriate  in  scale 
and  resolution  to  be  useful  for  local  decision-making. 
Therefore,  there  should  be  a  national  strategy  for  the 
aggregation  of  land  information  that  is  collected  locally 
to  meet  local  requirements. 

Federal  and  State  agencies  should  assume  a  larger  share 
of  responsibility  for  the  components  of  land  information 
systems  involving  common  data  sources,  standards,  and 
multi-State  integration.  Recommendations  to  fulfill  and 
support  the  needs  identified  in  this  study  are  made  in 
five  general  areas:  (1)  land  information  network 
concept;  (2)  coordination;  (3)  guidelines/standards;  (4) 
funding;  and  (5)  education. 

1.  Land  Information  Network  Concept. 
To  provide  a  framework  for  establishing  a  common 
approach  to  land  information  management,  there  must 
be  a  unified  LIS  concept.  Therefore,  compatible  land 
information  systems  should  be  developed  at  the  local, 
State  and  Federal  levels  of  government  in  cooperation 
with  the  private  sector. 

These  systems  should  be  structured  on  common 
components,  use  existing  data  sources  when  possible,  and 
be  linked  through  a  common  coordinate  system.  The 
data  should  be  organized  so  they  can  be  linked  and 
accessible  on  the  basis  of  parcel  information  as  well  as 
location  information  and  can  therefore  be  related  to  data 
in  adjoining  jurisdictions. 

1-A.  The  concept  of  a  nationwide  integrated  land 
information  management  system  should  be  adopted. 


1  -B.  The  components  that  all  land  information  systems 
should  contain  are: 

•  Geodetic  control  in  the  form  of  geographical  or 
rectangular  coordinates; 

•  Basic  map  information,  including  roads,  hydrography, 
and  cultural  features; 

•  Property  boundaries,  including  a  unique  identifier 
for  land  parcels; 

•  Land  attributes,  including  legal  rights,  and  land  use 
information  as  needed  by  the  particular  jurisdiction. 

2.  Coordination 

There  are  at  least  four  areas  in  which  coordination 
should  be  improved: 

First,  Federal  agencies  should  continue  to  develop  a 
coordinated  land  information  management  process. 
Second,  It  is  essential  that  State  responsibility  be  defined 
and  implemented  to  ensure  land  information 
coordination  and  management.  This  process  should 
accommodate  the  needs,  schedules,  and  data  resolution 
requirements  of  State  and  local  governments  as  well  as 
the  private  sector. 

Third,  Federal  and  State  agencies  should  pay  closer 
attention  to  data  being  generated  and  used  by  county  and 
local  governments  as  well  as  the  private  sector.  Many  of 
these  data  are  of  higher  resolution  than  needed  at  the 
State  or  national  level  but  with  modern  LIS  technology, 
these  data  can  be  generalized  to  provide  a  more  efficient 
information  source  than  can  be  obtained  from  separate 
original  collection  processes. 

Fourth,  coordination  mechanisms  should  be  put  in  place 
to  continually  revise  and  update  land  information.  Land 
information  is  seldom  static,  and  its  value  deteriorates 
with  age. 

The  Section  8(b)  study  team  considered  several 
alternatives  that  would  provide  coordination  for  LIS 
activities  at  all  levels  of  government  including  a  national 
LIS  commission  and  a  single  Federal  agency  with 
responsibilities  for  surveying,  mapping  and  land 
information.  The  study  team  believes  that  active 
coordination  of  surveying,  mapping,  and  land 
information  functions  is  the  most  practical  approach  to 
ensure  an  effective  nationwide  program.  This 
coordination  can  be  achieved  under  existing  authorities. 


Therefore,  the  Department  of  the  Interior  will  take 
action  to  ensure  that  coordination  activities  continue. 

2-A.  Circular  A-16,  Coordination  of  Surveying  and 
Mapping  Activities,  which  was  last  revised  in  1967,  is 
currently  being  reviewed,  and  will  be  updated  to  reflect 
support  for  Federal  coordination  and  leadership  as  well 
as  an  outreach  program  to  State  and  local  governments 
and  the  private  sector. 

2-B.  Responsibility  for  the  coordination  of  LIS  activities 
should  be  assigned  to  an  individual  organization  at  State 
and  local  levels  of  government. 

2-C.  A  process  should  be  established  for  providing 
technical  assistance  to  State  and  local  governments. 

3.   Guidelines/Standards. 

The  development  and  implementation  of  guidelines  and 
standards  will  help  ensure  that  the  land  information 
systems  of  different  levels  of  government,  or  of  different 
agencies  of  one  level  of  government,  are  indeed 
compatible. 

3-A.      Current   activities   should   continue   regarding 

standards  that  relate  to  all  aspects  of  an  LIS.  Particular 

emphasis  should  be  placed  on: 

•adoption  of  and  adherence  to  already  established 

standards; 

•development  and  implementation  of  data  exchange 

standards; 

•identification  of  areas  that  need  new  standards. 

3-B.  A  commonly  understood  data  model  should  be 
developed  that  would  establish  logical  relationships 
among  land  entities  (parcels,  subdivisions,  etc.). 

3-C.  LIS  guidelines  should  be  established  that  include 
data  quality  and  accuracy. 


3-D.  Standard  definitions  should  be  developed  for  the 
data  components  of  an  LIS  that  specify  content,  quality, 
and  accuracy  so  that  the  compatibility  of  data  can  be 
judged  for  data  sharing,  and  so  that  decisionmakers 
have  an  objective  basis  for  deciding  what  level  of  data  is 
most  appropriate  for  the  purposes  of  an  LIS  within  their 
budgetary  constraints. 

4.  Funding. 

4-A.  A  funding  strategy  should  address:  (1)  existing 
sources  of  funding  and  current  expenditures  in 
government  and  in  the  private  sector;  (2)  funding  of  the 
LIS  coordination  organizations;  and  (3)  the  importance 
of  sharing  data  between  government  agencies  and  the 
private  sector,  such  as  utilities. 

5.  Education 

Land  information  systems  are  complex,  interacting  with 
all  aspects  of  society.  They  will  have  a  wide  range  of 
potential  impacts,  many  of  which  may  not  presently  be 
identified.  Applied  research  on  managerial,  institutional, 
economic,  legal,  and  technical  issues  will  be  required. 
There  is  also  a  vital  need  for  managers  and  users  of  land 
information  to  be  knowledgeable  if  the  information  is  to 
be  used  effectively  in  decisionmaking. 

5-A.  In  order  to  improve  the  overall  knowledge  and 
capabilities  of  LIS  personnel,  a  procedure  should  be 
developed  for  personnel  exchanges  across  all  levels  of 
government,  the  private  sector,  and  geographic  regions. 
Models  should  be  developed  for  an  ongoing  training 
program  for  State,  local,  and  private  sector  practitioners. 

5-B.  A  mechanism  should  be  established  for  continuing 
curriculum  development  to  foster  long-term  orientations 
to  land  information  management.  Doing  so  would 
provide  for  a  wide  variety  of  media  for  training  delivery 
to  reach  the  vast  number  of  individuals  working  in  land 
information  related  professions. 


Chapter  I 

INTRODUCTION 


Public  Law  100-409.  The  Federal  Land  Exchange 
Facilitation  Act  of  1988,  Public  Law  100-409,  was  signed 
into  law  on  August  20,  1988.  The  primary  purpose  of 
the  Act  is  to  facilitate  and  expedite  land  exchanges 
involving  lands  managed  by  the  Departments  of  the 
Interior  and  Agriculture.  The  legislation  recognizes  that 
in  order  to  assure  orderly  land  exchanges,  all  parties  to 
the  exchange  must  have  accurate  and  timely  land  data, 
including  surveys  and  maps.  Section  8  of  the  Act  calls 
for  a  study  and  report  concerning  possible  improvements 
in  the  handling  (collection,  storage,  use,  and 
dissemination)  of  certain  information  related  to  Federal 
and  other  lands.  (See  Appendix  A) 

Previous  studies  by  the  National  Research  Council  and 
by  State  and  private  organizations  have  cited  a 
substantial  need  for  compatible  land  information  systems 
to  improve  land  conveyance  procedures,  furnish  a  basis 
for  equitable  taxation,  and  provide  much-needed 
information  for  resource  management  and  environmental 
planning.  Some  of  the  studies  also  suggested  that  the 
Federal  Government  could  achieve  additional  cost 
savings  if  it  would  coordinate  its  efforts  on  land 
information  systems. 

The  Act  assigned  the  responsibility  for  developing  the 
study  mandated  in  Section  8  to  the  Department  of  the 
Interior  (DOI).  The  DOI  assigned  to  the  Bureau  of  Land 
Management  (BLM),  its  agency  with  key  responsibilities 
in  land  information  systems  development,  the  leadership 
role  in  the  completion  of  this  study.  In  addition  to  being 
the  official  records  agency  for  public  lands,  the  BLM  also 
has  responsibility  for  the  Public  Land  Survey  System, 
which  is  the  basis  for  plats  that  identify  legal  land  parcels 
in  30  States.  The  BLM  has  many  additional  kinds  of 
information  about  the  lands  and  the  resources  it 
manages,  and  is  currently  developing  a  system  that  will 
integrate  many  of  its  data  systems  and  lead  to  an 
operational  land  information  system. 

The  Department  of  the  Interior  also  asked  the  U.S. 
Geological  Survey  (USGS)  to  work  closely  with  the  BLM 
in  coordinating  the  required  study  efforts.  The  USGS 
and  the  National  Institute  of  Standards  and  Technology 
have  a  Memorandum  of  Understanding  that  assigns  the 
lead  responsibility  for  developing,  defining,  and 


maintaining  data  elements  and  standards  for  earth 
science  information  systems  to  the  USGS.  The  National 
Mapping  Division  within  the  USGS  also  is  involved  in 
the  development  and  operation  of  the  National  Digital 
Cartographic  Data  Base. 

In  developing  the  strategy  for  this  study,  the  guidance 
issued  by  the  Department  of  the  Interior  emphasizes  that 
the  study  focus  on  the  collection  and  maintenance  of 
land  data,  on  land  information  systems  at  various  levels 
of  government,  and  on  improving  surveying  and  mapping 
activities. 

Study  Approach.  The  study  addresses  all  topics  cited  in 
Section  8  of  Public  Law  100-409  related  to  land 
information  and  associated  activities.  These  topics 
include: 

Previous  Studies.  Relevant  recommendations  made  by  the 
National  Academy  of  Sciences  (National  Research 
Council)  on  the  concept  of  a  multipurpose  cadastre. 

Ongoing  Activities.  Progress  toward  development  of  an 
overall  reference  frame  for  land  and  resource 
information,  including  but  not  limited  to  a  functional 
geodetic  network,  a  series  of  current  and  accurate 
large-scale  maps,  cadastral  overlay  maps,  unique 
identifying  numbers  linking  specific  land  parcels  to  a 
common  index  of  land  records  in  cadastral  systems 
across  the  United  States,  and  a  series  of  land  data  files. 

Roles/Responsibilities.  Ways  to  achieve  better  definition 
of  the  roles  of  Federal,  State,  and  local  agencies  and 
the  private  sector  in  dealing  with  land  information 
systems. 

Coordination.  Ways  to  improve  the  coordination  of 
Federal  land  information  activities. 

Model  Standards.  Existing  standards,  ongoing  standards 
development,  and  future  needs. 

Recommendations  for  Legislation/Policy  Changes.  Items  the 
Secretary  of  the  Interior  considers  necessary  or 
desirable. 

Team  Composition  and  Consultation.  In  an  effort  to 
involve  all  interests  specified  in  Section  8(b)  of  the  Act, 
and  to  gain  a  broad  perspective  on  the  issues  involved, 
the  BLM  established  a  study  team. 


John  Moeller,  BLM's  Deputy  Assistant  Director  for 
Support  Services,  chaired  the  study  team.  Members 
included  representatives  of  the  following  agencies  and 
groups: 

Bureau  of  Land  Management 

John  Moeller 

Pat  Korp 

U.S.  Geological  Survey 

Clifton  Fry 

Frank  Baxter 

Department  of  Agriculture 

Don  Eagleston 

Gale  TeSelle 

Bill  Anthony 

Department  of  Commerce 

Robert  Marx 

Charles  Schwarz 

National  Science  Foundation 

Thomas  Baerwald 

National  Governors'  Association 

Richard  Hayes 

Lorraine  Amico 

National  Association  of  Counties 

Jim  Golden 

An  Ad  Hoc  Committee  organized  by  the  American  Con- 
gress on  Surveying  and  Mapping  and  the  American  Soc- 
iety for  Photogrammetry  and  Remote  Sensing  representing 

professional  societies  and  organizations  in  public  and 

private  surveying,  mapping  and  related  fields: 

James  Clapp 

Owen  Williams 

The  study  team  addressed  each  topic  in  Section  8  by 
assessing  the  pros  and  cons  of  present  land  information 
systems;  identifying  the  desired  future  situation;  and 
defining  the  mechanisms  and  processes  that  should  be 
established  to  keep  moving  toward  the  ideal  situation. 


3.  Specify  the  desired  future  state; 

4.  Define  the  mechanisms  and/or  processes  that  should 
be  established  to  keep  moving  toward  the  ideal  state. 

The  study  team  also  asked  these  groups  to  address  the 
issues  identified  in  the  legislation: 

1.  The  need  for  improvements  in  existing  methods  of 
land  surveying  and  mapping,  and  the  costs  and 
benefits  associated  with  such  improvements. 

2.  The  need  for  improvements  in  existing  methods  of 
collecting,  storing,  retrieving,  disseminating,  and 
using  information  about  Federal  and  other  lands, 
and  the  costs  and  benefits  associated  with  such 
improvements. 

3.  The  adequacy  of  relevant  recommendations  made  by 
the  National  Academy  of  Sciences  (National 
Research  Council)  on  the  concept  of  a  multipurpose 
cadastre. 

4.  The  ongoing  activities  concerning  development  of  an 
overall  geographic  reference  framework  for  land  and 
resource  information,  including  but  not  limited  to: 
a  geodetic  network,  a  series  of  current  and  accurate 
large-scale  maps,  cadastral  overlay  maps,  unique 
identifying  numbers  linking  specific  land  parcels  to 
a  common  index  of  all  land  records  in  United  States 
cadastral  systems,  and  a  series  of  land  data  files. 

5.  Ways  to  achieve  better  definition  of  the  roles  of 
Federal  and  other  governmental  agencies  as  well  as 
the  private  sector  in  dealing  with  land  information 
systems. 

6.  Ways  to  improve  the  coordination  of  Federal  land 
information  activities. 


Methodology.  The  members  of  the  study  team  asked  the 
groups  they  represented  to  provide  an  assessment  of  the 
major  components  of  the  study  objective  by  responding 
to  the  following: 

1.  Briefly  describe  the  way  your  organization  handles 
land  records  and  information. 

2.  Assess  in  general  terms  the  problems  inhibiting  the 
most  effective  use  of  this  information.  For  example, 
is  there  any  duplication  of  these  records  by  other 
agencies  or  offices  that  require  the  same 
information,  or  are  there  any  problems  with  the 
exchange  of  information  at  your  level  or  with  other 
levels  of  government; 


7.  The  need  for  model  standards  for  compatible 
multipurpose  land  information  systems  for  use  by 
Federal,  State,  and  local  governmental  agencies,  the 
public,  and  the  private  sector;  and  the  organizational 
responsibility  for  establishing  such  model  standards. 

The  study  team,  which  held  meetings  throughout  the 
process  to  review  preliminary  drafts  of  early  chapters  and 
to  develop  strategies  for  subsequent  chapters,  used  the 
information  obtained  from  the  assessment  to  develop  a 
report  for  the  Secretary.  Much  of  the  supplementary 
research  was  done  by  the  BLM  staff  which  included  Pat 
Korp,  Clyde  Jones,  and  Otis  Jackson. 
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Chapter  II 

BACKGROUND 


Overview.  There  are  approximately  108  million  parcels 
of  taxable  real  property  in  the  United  States.  The 
records  for  these  parcels  are  maintained  by 
approximately  83,000  State  and  local  government  entities 
(including  counties,  municipalities,  towns,  townships, 
etc.)  In  local  governments  alone,  75  percent  of  the  daily 
transactions  involve  land  information  such  as  address 
verification,  parcel  identification  or  ownership,  budget 
summaries  by  district,  and  delivery  of  services  by 
location.  Further,  more  than  three-fourths  of  local  tax 
dollars  are  collected  by  local  property  tax,  and  these 
taxes  account  for  almost  13  percent  of  all  taxes  collected 
by  all  levels  of  government. 

Land  information  is  a  vital  national  asset  that  supports 
many  governmental  and  non-governmental  activities.  It 
is  potentially  the  fundamental  link  which  can  connect  all 
levels  of  government  and  many  of  the  agencies  within 
those  governments.  It  is  collected,  stored,  used,  and 
maintained  by  agencies  at  all  levels  of  government- 
Federal,  State,  county,  and  municipal,  and  by  regional 
commissions  and  public  utilities,  as  well  as  by  many 
private  organizations. 

Land  records  typically  are  found  at  numerous  agency 
offices  in  unrelated  map  and  textual  formats,  such  as 
deed  registers,  paper  files,  microfiche,  maps,  charts,  and 
computer  data  bases.  These  records  are  based  on  a 
system  of  land  rights  that  predates  the  Constitution  of 
the  United  States,  and  are  maintained  by  governments 
with  information  management  techniques  that  often  are 
nearly  as  old. 

Even  though  critical  information  may  exist  for  a 
particular  parcel  of  land,  it  often  is  difficult  to  retrieve 
efficiently  and  often  impossible  to  relate  to  relevant 
information  in  other  land  information  files.  The  land 
data  held  by  one  agency  or  office  frequently  are 
"unavailable"  to  another  agency  or  office,  not  because  of 
jurisdiction,  but  because  of  the  method  used  for  record 
keeping  or  because  of  the  data  format. 

This  "unavailability"  has  several  costly  consequences.  For 
example,  it  often  results  in  one  agency  or  office 
duplicating  the  same  information  that  another  agency  or 
office  already  possesses  because  the  data  are  not  in  a 


usable  format,  or  because  the  agency  is  unaware  of  the 
data's  existence.  As  a  result,  public  and  private  officials 
often  increase  the  cost  of  land-related  decisions  or  make 
land-related  decisions  with  inadequate  or  inaccurate 
information.  In  1989,  the  issue  surfaced  in  a  popular 
Sunday  newspaper  supplement  that  reported  on  foreign 
investments  in  American  lands,  stating  that  it  is  almost 
impossible  for  the  public  or  the  Congress  to  evaluate 
information  on  who  is  purchasing  what,  or  to  realize  the 
magnitude  of  the  purchases  because  documentation  is 
spread  through  many  levels  of  government. 

Land  Information  Management.  Effective  land 
information  management  is  essential  because  many 
different  agencies,  organizations,  and  individuals  need 
land  information  regularly  for  many  different  purposes. 

The  essence  of  a  land  information  system  is  providing 
the  ability  to  link  a  multitude  of  land  related  attributes, 
often  from  many  different  sources  and  maintained  by 
many  different  agencies,  to  a  unique  geographic  location 
or  area. 

To  accomplish  this,  land  information  managers  must  rely 
on  a  framework  that  ensures  compatibility  among  many 
different  information  systems.  This  framework  should 
facilitate  the  sharing  of  information  among 
decisionmakers  and  other  users  in  both  public  and 
private  organizations  who  require  these  data  for  day-to- 
day policy,  management,  and  operational  decisions.  Very 
little  has  been  done  on  a  national  level  to  implement 
such  a  process.  A  comprehensive  effort  with  a  national- 
level  emphasis  would  provide  possible  solutions  leading 
to  the  establishment  of  a  framework  to  achieve 
compatibility  and  minimize  duplication  of  land  records. 

What  is  a  Land  Information  System?  For  purposes  of 
this  report,  the  term  "land  information  system  (LIS)'  is 
used,  and  refers  to  a  geographic  information  system  that 
is  designed  to  collect,  store,  manipulate,  and  retrieve 
data  primarily  focused  on  land  parcels  an  associated 
water  and  land  records  within  the  legal  jurisdiction  and 
administrative  boundaries  of  a  governmental  unit.  This 
does  not  mean  to  imply  that  all  land  information  is 
collected  and  maintained  on  a  parcel  basis  or  that  it  is 
collected  and  maintained  only  by  government  agencies. 


Survey  Control 
Topography 


Figure  1. 

Land  Information  Systems 

The  Concept  of  Layers 
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It  does  mean  that  there  is  a  need  to  link  information  to 
parcels. 

Land  information  systems  may  range  from  manual 
systems  to  those  that  are  fully  automated.  The 
automated  systems  provide  the  capability  to  graphically 
display  and  plot  either  the  data  or  the  results  of  some 
data  manipulation  as  they  relate  to  land  management,  in 
formats  that  can  be  readily  used  by  decisionmakers. 

Many  terms  are  used  to  describe  the  process  and 
technology  that  are  the  subjects  of  this  report.  Some  of 
these  include  "computerized  mapping,"  "digital  mapping," 
"geographic  information  system  (GIS),"  "land  information 
system  (LIS),"  "geo-base  information  system,"  "multi- 
purpose cadastre,"  and  "automated  mapping/facilities 
management  (AM/FM).  The  plethora  of  terms,  and  the 
often  resulting  semantic  confusion  are  symptomatic  of 
the  revolution  in  land  information  systems  that  is  the 
result  of  advances  in  computer  capabilities  and 
accessibility.  This  revolution  affects  one  of  the  basic 
roles  of  government  and  many  private  industries,  i.e.,  the 
management  and  use  of  information  about  the  land. 

A  key  to  understanding  an  LIS  is  the  general  concept  of 
layers.  (See  Figure  1.)  Information  in  the  system  can  be 
viewed  as  being  stored  in  a  series  of  separate  layers,  for 
different  purposes  different  layers  can  be  retrieved  from 
the  system  and  combined  in  nearly  every  way  imaginable. 
LISs  can  have  dozens,  or  even  hundreds,  of  separate 
information  layers  with  data,  for  example,  on  parcels, 
roads,  railroads,  slope,  soils,  zoning,  sewer  service,  fire 
hydrants,  flood  plains,  and  land  use.  (See  Figure  2.) 

Each  layer  contains  two  basic  types  of  information: 
locational  (or  spatial)  information  and  text  (or  attribute) 
information.  The  great  advantage  of  an  automated  land 
information  system  comes  from  the  ability  to  combine 
locational  information  and  text  information.  Of  all  the 
possible  layers,  three  types  are  especially  important. 

First,  and  absolutely  essential,  is  the  geodetic  control 
layer.  The  function  of  this  layer  is  to  provide  a  common 
spatial  reference  system  so  that  each  layer  of  information 


is  precisely  aligned  with  the  reference  system,  allowing 
the  combination  of  information  from  multiple  layers. 
The  most  common  reference  system  for  State  and  local 
use  is  the  State  plane  coordinate  system.  The  system 
includes  one  or  more  zones  per  State  and  covers  the 
entire  United  States.  It  locates  each  and  every  point  in 
the  State  by  means  of  a  x-coordinate  and  y-coordinate. 
The  primary  systems  used  by  the  Federal  Government 
are  the  Universal  Transverse  Mercator  (UTM) 
rectangular  coordinate  system  and  the  geographic 
coordinate  system  of  latitude  and  longitude. 

The  second  layer  is  the  base  map.  Once  geodetic  control 
has  been  established,  major  land  features  are  placed  on 
the  base  map  layer.  The  most  common  cartographic 
elements  are  the  land  transportation  network  of  roads 
and  railroads,  political  boundaries,  and  water  features. 
The  base  map  layer  makes  it  much  easier  to  visually 
relate  all  other  information  in  the  system. 

The  third  important  layer  contains  cadastral  information 
on  parcel  boundaries  and  the  legal  information  related 
to  the  ownership  of  the  land  and  associated  water.  In  a 
land  information  system,  this  layer  represents  the 
computerized  equivalent  of  a  local  government's  tax 
maps. 

The  primary  focus  of  this  report  is  on  the  future  LIS 
that  will  be  a  sophisticated  computerized  system 
integrated  to  manage  a  variety  of  data  that  are 
geographically  referenced  or  tied  to  points  on  the  land 
and  can  be  analyzed  in  many  different  ways.  However, 
it  is  essential  to  understand  that  basic  data  management 
techniques  use  to  organize  land  data  and  improve  their 
quality  should  be  applied  regardless  of  the  sophistication 
of  the  information  management  technology  used. 

It  is  also  important  to  note  that  proper  organization  and 
high-quality  data  will  enable  people  to  relate  the  data  in 
an  LIS  to  other  information  they  require  about  the  land. 
The  basic  requirement  is  to  have  geodetic,  cadastral,  and 
cartographic  data  bases  linking  both  graphic  and  non- 
graphic as  well  as  qualitative  and  quantitative  data  to  all 
land-related  information. 
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Chapter  III 

LAND  INFORMATION  MANAGEMENT 


Overview.  All  levels  of  government  require  information 
about  the  land  to  fulfill  their  basic  responsibility- 
protection  and  promotion  of  the  health,  safety,  and 
welfare  of  citizens  who  live  on  and/or  own  that  land 
within  the  national,  State,  county,  or  city  boundaries. 
Similarly,  private  interests-businesses,  utilities,  real 
estate  offices,  developers,  and  private  citizens-require 
land  information.  Land  is  the  common  denominator  for 
much  government  information  and  for  many  private 
transactions.  Land  information  is  crucial  to  the  de- 
cisions at  every  level  of  government.  Land  information 
management  is  the  process  by  which  we  organize,  collect, 
store,  retrieve,  process,  combine,  share,  maintain,  and 
archive  the  data  that  are  the  building  blocks  of  land 
information.  For  example,  the  Federal  Government  has 
many  agencies  that  maintain  records  by  location,  e.g.  the 
Department  of  the  Interior  manages  public  lands  and 
national  parks;  the  Department  of  Housing  and  Urban 
Development  has  information  on  housing;  the  Depart- 
ment of  Transportation-highways;  the  Environmental 
Protection  Agency-hazardous  waste;  the  Bureau  of 
Census-demographic  and  economic  information;  the 
Federal  Savings  and  Loan  Insurance  Corporation- 
foreclosed  properties;  the  Department  of  Agriculture- 
crops,  forests,  soils;  etc.  The  same  is  true  for  other 
levels  of  government.  In  Wisconsin,  for  example,  there 
are  more  than  600  State  statutes  that  define  respons- 
ibility for  land  information.  At  the  local  level,  typically 
three  elected  officials  maintain  land  information:  tax 
assessors,  recorders  of  deeds,  and  tax  collectors. 

The  political,  legal,  and  administrative  effects  of 
decisions  based  on  land  information  at  all  levels  of 
government  and  in  the  private  sector  make  it  imperative 
that  better  ways  be  found  to  organize  the  information  as 
input  to  the  decisionmaking  process.  Efforts  to  improve 
the  management  of  information  about  the  land  have 
been  underway  since  this  country  was  founded.  In  recent 
years,  many  persons  have  worked  together  in  an  attempt 
to  develop  a  modern,  universal  system  of  land  records- 
among  them  lawyers,  recorders  of  deeds,  court  clerks, 
land  surveyors,  tax  assessors,  cartographers, 
demographers,  economists,  geodesists,  planners, 
computer  experts,  systems  analysts,  and  other 
government  officials  as  well  as  private  sector 
professionals.     If  an  LIS  network  is  developed  in  a 


multipurpose  context,  a  number  of  different  Federal, 
State,  and  local  agencies  could  use  the  same  basic  data, 
thereby  increasing  the  benefits  and/or  reducing  overall 
costs.  There  is  a  geodetic  network  developed  for  this 
country  by  the  National  Geodetic  Survey  which  provides 
a  framework  for  a  comprehensive  network  of  land 
information  systems;  however,  nationwide  parcel 
information  does  not  exist,  nor  are  the  legal  rights  and 
attribute  data  defined  for  the  land.  These  data  are  being 
created  by  some  Federal  agencies  for  lands  they  manage, 
and  by  certain  other  levels  of  government,  but  not  on  a 
comprehensive  basis  for  all  of  the  lands.  There  is  a 
current  revolution  in  the  management  of  land 
information  that  is  driven  by  computer  technology.  It 
will  affect  every  aspect  of  land  information  and 
government.  The  need  is  so  strong  and  the  potential  so 
great  that  land  information  managers  are  beginning  to 
drive  some  aspects  in  the  development  of  computer 
technology     itself.  Computer     technology     has 

revolutionized  our  ability  to  manage  the  world  around  us 
by  giving  us  the  opportunity  to  have  greater  access  to 
information  needed  to  make  decisions.  More 
information  is  not  useful  unless  it  can  be  properly  used 
in  cadastre  applications.  Digital  inventories  and 
computer  data  bases  for  the  land  in  this  country  are 
being  developed  in  many  agencies  at  every  level  of 
government.  Private  interests  and  utilities  often  are 
developing  parallel  systems.  If  land  information  is 
managed  through  a  coordinated  policy  that  reflects  the 
logical  relationships  inherent  to  the  land  and  the  way  we 
use  it,  the  duplication  that  exists  in  the  current  systems 
will  be  avoided. 

Management  Goals.  The  basic  goals  of  land  information 
managers  are  to  guarantee  the  orderly  collection,  storage, 
and  retrieval  of  land  information.  These  basic  goals  take 
on  increasingly  complex  forms  as  citizens  demand  more 
services,  more  protection,  and  more  government 
accountability. 

Organizational    and    Functional    Framework.       The 

management  of  land  information  requires  an 
organization  designed  to  support  the  process  and 
functions  of  land  management.  However,  land 
information  management  currently  is  organized  around 
other  functions  of  government  that  are  secondary  to  land 
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management.  This  organizational  framework  actually 
resists  the  comprehensive  approach  required  to  support 
such  a  basic  need.  The  studies  cited  in  Chapter  IV  point 
out  the  need  for  a  coordinated  effort  at  all  levels  of 
government,  but  especially  point  out  the  need  at  the 
Federal  level  where  leadership  should  begin. 

If  land  and  its  resources  are  to  be  effectively  managed,  it 
is  important  to  have  information  about  the  location  and 
description  of  the  land,  with  an  inventory  of  its 
resources,  including  air  and  water.  Land  can  be 
described  in  many  ways,  all  of  which  require  a  physical 
point  or  points  of  reference.  These  can  be  as  imprecise 
as  "the  field  next  to  the  fairgrounds"  or  the  parcel 
"bounded  by  the  creek,  the  large  red  stone  and  the  dying 
oak"  which  were  often  used  in  the  earliest  survey  work 
done  in  this  country. 

A  survey  frame  of  reference  was  created  to  inventory  the 
vast  expanses  of  the  U.  S.  frontier  in  the  18th  and  19th 
centuries  under  the  General  Land  Office  (GLO).  The 
GLO  initiated  a  system  of  land  survey  identified  as  the 
Public  Land  Survey  System  (PLSS),  commonly  called  the 
"township  and  range"  system.  This  system  created  a  vast 
rectangular  grid  that  shaped  much  of  the  American  land- 
scape. However,  since  effective  land  information  man- 
agement requires  an  accurate  description  of  location,  a 
reference  framework  that  is  tied  to  geodetic  control  is 
essential. 

The  National  Research  Council's  1983  report  stated  that 
it  is  necessary  for  a  reference  framework  to  be  tied  to 
geodetic  control  so  that: 

•  It  permits  correlation  of  real  property  boundary  line 
data  with  topographic,  earth  sciences,  and  other 
land  and  land-related  data; 

•  All  descriptions  of  land  parcels,  easements,  and 
other  interests  in  land  required  for  conveyancing, 
taxation,  and  any  other  purposes  should  be  tied 
ultimately  to  the  State/Provincial  plane  coordinate 
system. 

Parcel  Identifiers.  Once  the  land  can  be  located,  the 
components  must  be  identified  so  that  they  can  be 
tracked  through  time.  Land  records  are  managed  by 
using  identifiers  that  are  unique  to  each  separate  entity, 
which  is  generally  the  land  ownership  parcel. 

The  parcel  is  defined  as:  "...a  contiguous  area  of  land 
described  in  a  single  description  in  a  deed  or  as  one  of  a 
number  of  lots  on  a  plat;  separately  owned,  either  publicly 


or  privately;  and  capable  of  being  separately  conveyed  For 
ease  of  indexing  data,  a  segment  of  a  street,  highway, 
railroad  right-of-way,  pipeline,  or  other  utility  easement  may 
be  treated  as  though  it  were  a  parcel"  (Moyer  &  Fisher, 
1973.) 

These  data  are  maintained  in  public  cadastres,  or  real 
estate  property  tax  records,  by  local  governments. 
Because  the  parcel  is  a  fundamental  unit  of  land  that 
defines  the  location  and  the  rights  to  the  use  of  that 
land,  there  is  a  need  for  an  accurate  and  continuously 
updated  map  of  parcel  boundaries  within  a  given 
jurisdiction  to  which  all  other  layers  of  graphical  data 
and  attribute  data  can  be  referenced  through  the  use  of 
a  parcel  identifier,  i.e.,  a  parcel-based  index.  Moyer  and 
Fisher  define  a  parcel  identifier  as  a  finite,  punctuated 
sequence  of  numeric  and/or  alphabetic  symbols  that  are 
used  as  shorthand  for  referring  to  a  particular  parcel  in 
lieu  of  its  full  legal  description.  The  parcel  identifier 
does  not  describe  the  parcel;  rather,  it  is  used  to 
uniquely  index  and  identify  data  that  refer  to  that 
particular  parcel.  The  full  legal  description  of  the  parcel 
is  one  of  the  data  sets  that  is  indexed  by  the  identifier. 
The  parcel  identifier,  in  order  to  meet  the  needs  of  an 
LIS,  must  meet  the  identification  and  indexing  needs  of 
various  applications  and  of  various  system  designs  in 
present  use.  This  capability  can  be  referred  to  as 
"compatibility"  and  is  defined  to  encompass  three 
concepts  of  versatility:  (1)  the  identifier  must  be  capable 
of  serving  efficiently  for  each  kind  of  land-related  data, 
including  not  only  land  title  information  but  also  the 
myriad  categories  of  land  use  and  other  related  data;  (2) 
the  identifier  system  must  be  suitable  both  for 
computerization  and  for  low-volume  manual  processing; 
and  (3)  in  addition  to  its  appropriateness  for  the  local 
situation,  the  identifier  should  be  capable  of 
incorporation  into  a  national  land  information  system. 

Developing  a  Land  Information  System.  Once  the  basic 
components,  including  land  parcel  size  and  location,  are 
adequately  defined,  the  characteristics  of  the  land  can  be 
more  fully  described.  Knowing  the  size,  location,  and 
boundaries  of  a  parcel  are  only  partial  data  elements.  In 
order  to  make  decisions  about  each  parcel  of  land,  it  is 
necessary  to  know  the  characteristics  of  the  land.  These 
qualitative  descriptions  are  physical  and  administrative. 
Examples  of  physical  characteristics  include  soils,  geo- 
logy, hydrology,  vegetation  cover,  climate,  and  other 
categories.  It  is  also  necessary  to  know  how  the  land  is 
being  used  (agricultural,  commercial,  residential,  etc.) 
These  data  reflect  inventory  needs  used  to  manage  land. 
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Data  Collection.  Data  collection  to  support  land 
information  systems  is  underway  at  almost  every  level  of 
government  and  at  many  offices  in  the  private  sector. 
These  data  collection  efforts  are  not  always  coordinated 
and  in  many  cases  fail  to  adhere  to  appropriate 
standards.  The  work  of  data  collection  and  maintenance 
represents  a  major  investment  in  developing  a  land 
information  system.  To  preserve  the  future  value  of  this 
important  public  asset,  the  collection  and  maintenance 
work  must  be  consistent  in  its  adherence  to  standard 
procedures,  and  the  level  of  confidence  in  the  accuracy 
of  each  sector  of  the  data  base  must  be  known.  The 
importance  of  these  procedures  is  underscored  by  the 
findings  of  a  survey  of  174  experts  in  computerized  land 
data  systems.  The  two  factors  most  often  rated  high  in 
importance  for  successful  implementation  of  a  land-data 
system  were  (1)  a  defined  responsibility  for  the  sources 
and  accuracy  of  each  record,  and  (2)  standards  for  the 
quality  of  data  that  may  be  entered.  (Lincoln  Institute  of 
Land  Policy,  1982.)  Data  collection  efforts  are  of  two 
general  types:  initial,  comprehensive  data  base  building 
efforts  and  data  base  maintenance  efforts.  The  former 
type  of  effort  is  necessary  whenever  new  applications 
require  additional  data  or  whenever  data  maintenance 
efforts  have  been  badly  neglected  or  are  currently 
inadequate  to  keep  abreast  of  changes. 

Data  Sources.  The  primary  data  source  for  geodetic 
control  is  the  National  Geodetic  Reference  System. 
These  data  adhere  to  national  standards  and  are 
coordinated  by  the  Federal  Geodetic  Control  Committee. 
Existing  cadastral  maps  and  land  records  are  the  primary 
source  for  parcel  data.  However,  these  are  not  always  of 
very  high  quality  and  are  usually  without  geodetic 
control.  This  leads  to  problems  when  the  need  arises  for 
comparisons  with  data  from  other  sources.  Referencing 
cadastral  boundaries  to  geodetic  control  could  be  the 
most  costly  phase  of  LIS  development.  Sources  for  other 
descriptive  data,  physical  and  administrative,  are  many 
and  vary  from  poor  to  excellent  in  quality.  The  physical 
data  are  often  in  cartographic  form  but  satellite  imagery 
has  also  created  large  quantities  of  digital  data.  The 
bulk  of  administrative  data  on  land  use  is  produced  by 
local  government,  but  every  level  of  government 
produces  descriptive  information  about  land. 

A  statement  of  the  existing  situation  with  respect  to 
publicly  available  land  records  was  developed  in 
cooperation  with  the  Executive  Director  of  the 
International  Association  of  Assessing  Officers:  "The  one 
official  with  a  mandate  to  perform  a  public  duty  annually 


with  respect  to  every  parcel  of  real  estate  in  a  given 
jurisdiction  is  the  tax  assessor.  The  duty  is  to  value  each 
taxable  parcel  as  prescribed  by  law,  and  to  place  that 
value  on  a  record  open  to  the  public,  and  to  place  on  a 
comparable  public  record  each  parcel  exempt  from 
assessment  by  law  for  the  year  in  question.  This  means 
that  the  assessor  must  keep  an  inventory  of  real  property 
in  the  jurisdiction  that  is  inherently  more  comprehensive 
than  that  kept  by  any  other  public  official.  That  inven- 
tory contains  information  on  location,  physical  character- 
istics of  land  and  buildings,  use,  value,  ownership,  and 
taxability.  The  representation  of  each  parcel  on  a 
cadastral  map  is  an  essential  part  of  that  inventory.  In 
the  past,  assessors  often  accepted  as  adequate,  cadastral 
maps  that  were  imprecise  and  incomplete.  This  is  chang- 
ing, in  part  because  restive  taxpayers  increasingly  insist 
on  assessments  at  levels  of  value  the  law  prescribes,  and 
errors  in  maps  can  easily  jeopardize  the  achievement  of 
such  assessments.  It  is  also  changing  because  technology 
today  makes  possible  mapping  that  can  efficiently  and 
simultaneously  serve  more  functions  than  assessing,  with 
improved  accuracy  for  each.  The  two  elements  of  the 
assessing  function  that  require  "mass"  treatment  within 
time  deadlines-mapping  and  valuation~now  yield  to 
attention  by  the  assessor  annually,  thanks  to  computer- 
ization. In  this  kind  of  environment,  the  assessor 
becomes  an  eager  pioneer  in  the  development,  use,  and 
maintenance  of  modern  land  information  systems." 

The  chairs  of  two  committees  of  the  Real  Property, 
Probate,  and  Trust  Section  of  the  American  Bar  Assoc- 
iation (the  Surveys  Committee  and  the  Improvement  of 
Land  Records  Committee)  have  issued  a  statement  on 
the  existing  situation  with  respect  to  land  records  requir- 
ing the  attention  of  members  of  the  American  Bar 
Association:  "At  present,  publicly  available  land  records 
relating  to  ownership,  description,  and  valuation  of  real 
property  cannot  be  depended  upon  as  a  consistent  source 
of  information  for  cadastral  definition.  Public  real  prop- 
erty records  are  not  uniformly  available  in  the  form  and 
with  the  substance  necessary  for  integration  into  a  geo- 
graphic information  system.  This  is  not  surprising,  since 
standards  and  practices  for  recording  and  survey-based 
descriptions  on  deeds  are  often  inadequate  for  incorp- 
oration of  information  into  automated  record  keeping 
environments.  Thus,  while  the  local  depository  for  title 
records  should  be  the  source  of  the  cadastre  in  a  land 
information  system,  the  cadastre  is  more  often  a  product 
of  dubious  accuracy  from  a  combination  of  sources  such 
as  aerial  photographs,  unreferenced  deed  descriptions, 
and  existing,  manually  maintained  assessors'  maps." 
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Data  Conversion.  The  conversion  of  data  from  paper 
form  to  computer  readable  form  is  a  very  expensive  part 
of  developing  an  LIS  and,  therefore,  is  one  of  the  most 
significant  obstacles  to  the  development  of  an  automated 
land  information  system.  Data  conversion  requires  a 
clear  understanding  of  data  content,  quality,  and  logic. 
Quite  often,  it  requires  interpretation  of  maps  and  data 
based  on  old  records  that  refer  to  features  that  are  no 
longer  in  place.  It  is  a  labor-intensive  process  that 
requires  expert  attention  to  avoid  significant  problems  in 
data  comparison  and  in  future  costs. 

Industry  is  responding  to  data  collection  and  conversion 
bottlenecks  with  new  technology.  Global  Positioning 
Systems  (GPS)  enable  surveyors  to  collect  precise  geo- 
detic data  in  a  fraction  of  the  time  formerly  required. 
Scanning  devices  have  improved  the  conversion  of 
graphic  to  digital  information.  The  use  of  optical 
character  recognition  devices  may  make  the  encoding  of 
attribute  data  nearly  as  easy.  Primitive  "intake"  processes 
for  creating  public  land  records  will  not  yield  a  product 
likely  to  accommodate  modern  archiving  processes. 
There  needs  to  be  an  effective  response  to  the  issues  of 
content,  access,  and  liability  that  are  fundamental  and 
critical  in  the  development  of  modern  land  information 
systems.  While  modern  LIS  requirements  call  for  parcel 
descriptions  to  be  referenced,  this  has  not  been  required 
of  the  conveyancing  community.  Future  conveyances  can 
only  be  a  primary  source  of  information  if  boundary 
descriptions  are  required  to  be  referenced  to  an  absolute 
reference  system  such  as  the  State  Plane  Coordinate 
System,  and  if  deed  records  are  designed  to  be  auto- 
mated and  integrated  into  the  total  LIS.  Developments 
in  the  computer  industry  generally  benefit  LIS  appli- 
cations. In  particular,  the  improvements  in  distributed 
data  bases,  geographic  information  systems,  automated 
cartography,  and  communications  networks  mean  that 
each  organization  can  be  responsible  for  the  data  it 
creates,  but  the  data  base  can  be  administered  as  a 
corporate  resource  available  to  all.  This  allows  for  the 
institutionalization  of  an  LIS. 

Barriers  to  a  Coordinated  Network.  At  present  the  most 
significant  constraints  inhibiting  the  effective  utilization 
of  land  information  are  the  institutional  barriers.  This 
is  caused  by  the  evolution  of  the  institutions  themselves 
and  their  historical  focus  on  organizational  missions. 

Consider,  for  example,  the  institutional  structure  of  local 
governments.  Approximately  two  hundred  years  ago, 
when  this  Nation  was  founded,  local  government  had 


essentially  one  administrative  office,  that  being  the 
registrar  of  deeds.  In  the  years  since,  local  governments 
have  established  other  offices  to  address  the  needs  of 
citizens,  e.g.,  water  utilities  in  the  1890s,  assessors  in  the 
1920s,  transportation  in  the  1930s,  zoning  offices  in  the 
1950s,  and  environmental  protection  in  the  1970s.  Today 
there  are  typically  30  offices  in  each  local  government 
with  some  land  information  responsibility.  Each  office 
may  organize  and  manage  land  data  specific  to  its 
mission,  but  may  also  duplicate  some  data  managed  by 
other  offices  for  the  same  land. 

The  Federal  and  State  government  responsibilities  have 
grown  along  similar  lines  with  the  management  of  the 
census,  water  districts,  grazing  land,  oil  reserves,  forests, 
environmental  hazards,  disease  control,  etc.  The  need 
for  basic  land  information  is  found  at  every  level  of 
government.  The  institutions  are  fulfilling  their 
missions,  but  there  is  limited  coordination  of  the  basic 
element  that  ties  them  all  together-land  information. 
The  problem  that  results  most  often  in  the  current  state 
of  affairs  in  the  management  of  land  information  is  the 
lack  of  accessibility.  A  government  official  or  private 
citizen  requests  information  that  is  not  available  because 
it  has  not  been  collected,  is  outdated,  or  requires 
unreasonably  long  or  difficult  searches. 

Another  significant  problem  is  the  duplication  of  data 
and  effort.  Different  levels  of  government  collect  the 
same  data  for  different  purposes.  For  example,  the 
Federal  Government  might  collect  data  and  produce 
national  or  regional  summaries  to  highlight  a  hazardous 
waste  problem,  but  organizes  the  data  so  that  they 
cannot  be  analyzed  at  the  State  or  local  level  where  most 
of  the  threat  or  land  management  actually  occurs.  It 
may  be  merely  a  matter  of  scale,  but  could  result  in  the 
duplicate  collection  of  the  same  data  by  the  State  or 
local  governments  involved. 

Initial  costs  associated  with  the  development  of  an 
integrated  LIS,  including  data  conversion  costs,  are 
additional  barriers.  Confidentiality  is  also  an  issue  that 
can  limit  land  information  sharing  when  one  or  more 
items  in  the  data  are  subject  to  legitimate  restrictions  on 
distribution.  Another  barrier  deals  with  education, 
particularly  at  the  management  level.  There  is  a  need 
for  interdisciplinary  programs,  or  perhaps  a  new 
discipline  in  universities  and  colleges  to  train  new 
managers  and  professionals,  and  to  provide  continuing 
education  for  those  already  in  the  work  force. 
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Economics  of  LIS.  The  economics  of  land  information 
are  driven  by  two  factors: 

1.  The  high  costs  currently  incurred  from  handling 
land  information  matters,  and 

2.  The  rapidly  expanding  scope  of  problems  for  which 
land  information  is  pertinent. 

Current  costs  of  producing  new  land  records  and 
maintaining  land  information  systems  are  both  large  and 
increasing  at  a  rapid  rate.  While  the  growth  of  LIS 
investments  is  increasing  rapidly,  the  rate  is  small 
compared  to  the  pace  at  which  demands  are  growing  for 
information  to  deal  with  land-related  issues.  The  LIS 
field  is  literally  exploding  as  users  of  land  data  rush  to 
obtain  the  technology  that  they  see  as  an  answer  to  their 
land  information  problems.  For  example,  it  has  been 
estimated  that  local  governments  and  utilities  will  spend 
between  $45  and  $90  billion  over  the  next  ten  years  on 
automated  information  systems  to  manage  the  Nation's 
infrastructure.  The  decisionmaking  needs  and  the 
available  technology  are  creating  a  large  demand  for  LIS 
products  and  services.  But  because  of  shortcomings  in 
the  institutional  aspects  of  land  information,  these 
technologies  are  not  being  put  to  the  most  effective  use. 
Money  is  wasted  on  systems  that  are  narrowly  focused. 
These  "pieces"  are  not  adding  to  the  broad  framework  of 
a  multipurpose  land  information  system. 

Opportunities.  The  management  of  land  information 
should  be  a  process  that  can  assist  decisionmakers  with 
the  effective  administration  of  land  throughout  the 
United  States.  It  should  expeditiously  provide  accurate 
and  complete  information  to  the  general  public  and  be 
prepared  to  respond  to  change  at  all  levels  of  govern- 
ment. This  can  only  be  done  through  the  coordination 
of  independent  efforts,  the  effective  use  of  technology  by 
government  organizations  that  are  implementing  an  LIS, 
and  the  adequate  financing  of  systems  improvements. 
Government  agencies  and  others  using  land  information 
systems  have  an  opportunity  to  coordinate  related 
activities  and  take  advantage  of  advanced  technology. 
Within  every  county  or  city  there  needs  to  be  a 
framework  able  to  support  basic  map  and  other  land 
attribute  information  and  to  serve  as  a  framework  for 
referencing  spatial  data  for  parcel  information.  Current 
technological  developments,  especially  in  satellite 
surveying,  provide  a  new  opportunity  to  create  the 
necessary  geodetic  network  in  a  shorter  time,  with 
greater  accuracy,  and  at  a  lesser  cost  than  more  tradi- 
tional technologies.  Uniform  base  maps  and  automated 
cartographic  data  provide  a  reference  for  cadastral  and 
infrastructure  information  and  for  efficient  integration  of 


land  use  information.  The  base  maps  must  be  accurate 
enough  to  display  property  information,  and  must  be  tied 
to  the  geodetic  framework.  Improvements  in  automated 
cartography  offer  an  opportunity  for  vast  improvements 
in  the  management  of  land  information.  Hardware  and 
software  to  support  this  industry  are  advancing  rapidly, 
while  at  the  same  time  the  cost  of  the  technology  is 
dropping.  The  technology  behind  all  information 
management  is  advancing  very  rapidly,  benefiting  both 
the  graphic  and  non-graphic  elements  in  land  infor- 
mation. Land  information  managers  need  to  take 
advantage  of  existing  and  developing  data  base  manage- 
ment capabilities  which  shorten  system  development 
time,  increase  flexibility,  and  lower  maintenance  costs. 
The  advances  in  networking  systems  and  simplified  user 
interfaces  also  present  an  opportunity  to  make  fund- 
amental changes  in  productivity  and  maintenance  activi- 
ties related  to  land  information  systems.  However,  due 
to  the  lack  of  land  information  policies  and  programs  at 
all  levels  of  government,  the  full  benefit  of  this 
opportunity  is  being  missed. 

Summary.  Most  departments  in  local  government 
collect,  use,  and/or  alter  land  data.  Public  works,  tax 
assessing,  planning,  zoning,  and  deed-recording  offices 
are  among  government  departments  typically  involved  in 
collecting  and  sharing  land  information.  Different  levels 
of  government  also  have  the  need  to  share  information 
to  accomplish  their  assigned  responsibilities  or  to  reduce 
duplication  of  data  collection  efforts.  Similarly,  numer- 
ous private  interests  ranging  from  utilities  to  realtors  are 
collecting  and,  sometimes,  sharing  land  information. 
However,  if  the  various  systems  do  not  use  uniform  stan- 
dards, or  if  they  are  not  tied  to  a  common  land  survey 
base,  the  sharing  of  data  is  difficult,  if  not  impossible. 
The  development  of  a  coordinated  land  information 
system  is  not  necessarily  an  objective  that  can  be 
achieved  in  one  step.  Implementing  actions  must  be  tail- 
ored to  the  needs  and  capabilities  of  the  individual 
organizations.  (See  Figure  3.)  Therefore,  the  concept  of 
a  national  integrated  land  information  management 
system  is  needed.  The  components  that  all  land 
information  systems  should  contain  are: 

•  Geodetic  control  in  the  form  of  geographical  or 
rectangular  coordinates; 

•  Basic     map     information,     including     roads, 
hydrography,  and  cultural  features; 

•  Property  boundaries,  including  a  unique  identifier 
for  land  parcels;  and 

•  Land  attributes,  including  legal  rights,  and  land  use 
information  as  needed  by  the  particular  jurisdiction. 
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Chapter  IV 

ISSUES  IDENTIFIED  IN  PREVIOUS  STUDIES 


Overview.  A  number  of  previous  studies  have  looked  at 
the  topics  of  managing  land  information  and  surveying 
and  mapping.  Several  of  these  studies  were  cited  in  the 
legislation  that  mandated  this  study.  Others  were 
identified  by  the  Section  8(b)  study  team  as  having 
relevance.  For  the  purposes  of  this  report,  the 
recommendations  of  ten  of  these  studies  were  reviewed. 
This  chapter  summarizes  the  recommendations  and 
presents  an  analysis  of  progress  that  has  been  made  on 
these  recommendations.  The  chapter  is  divided  into  two 
sections.  The  first  is  a  summary  of  the  studies  that  were 
referenced  in  Public  Law  100-409.  They  include: 

Need  for  a  Multipurpose  Cadastre,  National  Research 
Council.  1980. 

Federal  Surveying  and  Mapping:  An  Organizational 
Review,  National  Research  Council.  1981. 

Modernization   of  the   Public   Land    Survey   System, 

National  Research  Council.  1982. 

Procedures  and  Standards  for  a  Multipurpose  Cadastre, 

National  Research  Council.  1983. 

The  second  section  summarizes  the  recommendations  of 
six  other  studies  that  have  also  dealt  with  the  increasing 
concern  about  the  management  of  land  records.  These 
studies  include: 

OMB  Report  of  the  Federal  Mapping  Task  Force  on 
Mapping,  Charting,  Geodesy  and  Surveying.   1973. 

Land  Title  Mapping  and  Surveying  Research  Report, 

prepared  for  U.S.  Department  of  Housing  and  Urban 
Development.  1978. 

Monitoring  Foreign  Ownership  of  U.S.  Real  Estate--A 

Report  to  Congress,  study  conducted  by  Gene 
Wunderlich,  D.  David  Moyer,  Peter  Debraal,  and  Karl 
Gertel  et.al.  for  the  U.S.  Department  of  Agriculture. 
1979. 

Final  Report  of  the  Wisconsin  Land  Records  Committee: 
Modernizing  Wisconsin's  Land  Records.  1987. 


The  Application  of  Geographic  Information  Systems 
Technology  to  the  National  Flood  Insurance  Program, 

Federal  Emergency  Management  Agency,  Federal 
Insurance  Administration.  1987. 

Fragile  Foundations:  A  Report  on  America's  Public 
Works,  National  Council  on  Public  Works 
Improvement.  1988. 

SECTION  ONE 

This  Section  summarizes  the  recommendations  of  four 
studies  referenced  in  Public  Law  100-409,  and  also  lists 
several  Federal  actions  that  contribute  to  the 
coordination  of  land  information. 

Need  for  a  Multipurpose  Cadastre,  National  Research 
Council.     1980.      (Note:     Multipurpose  cadastre  is 


synonymous  with  an  LIS.) 


1.  Federal  legislation  should  be  proposed  to  authorize 
and  fund  a  program  to  support  the  creation  of  a 
multipurpose  cadastre  in  all  parts  of  the  Nation. 

2.  The  Office  of  Management  and  Budget  should 
designate  a  lead  agency  for  the  multipurpose 
cadastre. 

3.  Technical  studies  should  continue  to  be  sponsored 
by  the  Federal  Government  to  identify  consistent 
land  information  and  to  display  standards  for  use 
among  and  within  Federal  agencies  and  between 
Federal  and  State  Governments.  These  studies 
should  rely  on  the  authority  of  State  governments  to 
adopt  the  standards  and  organize  the  data  collection, 
in  cooperation  with  the  Federal  Government,  to 
ensure  compatibility  on  a  national  basis,  delegating 
these  functions  to  local  governments  where 
appropriate. 

4.  Each  State  should  authorize  an  Office  of  Land 
Information  Systems,  through  legislation  where 
necessary,  to  implement  the  multipurpose  cadastre. 

5.  County  government  (or  municipality  where  appro- 
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priate)  should  create  an  Office  of  Land  Information 
Systems  in  coordination  with  such  offices  as  the 
recorder  of  deeds,  county  surveyor,  assessor,  planner, 
and  county  abstracter,  if  any. 

6.  Local  governments  should  be  the  primary  access 
point  for  local  land  information. 

7.  The  Federal  Government  should  support  the 
establishment  of  a  center  or  centers  of  excellence  in 
land-information  science,  for  the  purpose  of 
providing  a  program  that  develops  scholars  and 
professionals.  The  curriculum  should  include  direct 
experience  with  land-data-systems  problems. 

Federal  Surveying  and  Mapping:    An  Organizational 
Review,  National  Research  Council.  1981. 

1.  There  should  be  a  single  agency,  a  Federal  Surveying 
and  Mapping  Administration,  for  civilian  mapping, 
charting,  geodesy,  surveying,  and  the  multipurpose 
cadastre. 

2.  The  mapping,  charting,  geodesy,  surveying,  and 
cadastral  agencies  of  the  Federal  Government  should 
continue  to  sponsor  cooperative  programs,  with 
State  and  local  governments  providing  sufficient 
guidance  to  ensure  conformance  to  national 
specifications  and  standards  and  thus  to  the 
development  of  a  fully  integrated  national 
information  system. 

3.  Geodetic  and  cartographic  data  bases  should  be 
adequately  supported,  be  readily  accessible  to  all 
users,  and  even  though  serving  different  interests  and 
needs,  be  made  integral  parts  of  a  national  mapping, 
charting,  geodesy,  surveying,  and  a  multipurpose 
cadastre  information  system. 

4.  The  program  for  the  marine  data  base  should  be 
adequately  supported  and  the  data  base  should  also 
be  made  an  integral  part  of  a  national  mapping, 
charting,  geodesy,  surveying,  and  a  multipurpose 
cadastre  information  system. 

5.  A  national  strategy  for  the  multipurpose  cadastre 
within  the  proposed  Federal  Surveying  and  Mapping 
Administration  should  be  recognized  and  supported 
and  the  multipurpose  cadastre  should  be  fully 
coordinated  with  the  surveying  and  mapping 
programs. 


Modernization  of  the  Public  Land  Survey  System 
(PLSS),  National  Research  Council.  1982. 

1.  The  Department  of  the  Interior  should  clarify  the 
responsibilities  for  PLSS  maintenance.  The 
Committee  recommends  that  the  Department 
conduct  investigations  into  the  present  condition  and 
future  role  of  the  PLSS.  This  should  include  a 
review  of  Federal  law  and  authorities,  state  and  local 
law  and  authorities,  the  condition  of  PLSS  records 
within  state  and  local  government,  and  state  and 
local  programs  and  private  and  semi-public  activities 
affecting  modernization  of  the  PLSS. 

2.  The  Bureau  of  Land  Management  (BLM)  is  urged  to 
change  priorities,  procedures,  and  standards  to 
establish  coordinates  that  meet  recommended 
multipurpose  cadastre  standards  for  corners  on 
Federal-private  interface  lands. 

3.  The  Committee  recommends  that  responsibility  for 
establishing  and  maintaining  a  national  digital 
coordinate  PLSS  data  base  be  placed  with  the  BLM 
in  cooperation  with  the  National  Geodetic  Survey. 
This  file  should  include  data  on  the  source  and 
estimated  accuracy  of  each  position.  We  recommend 
that  the  Office  of  Land  Information  Systems, 
proposed  in  the  report  Need  for  a  Multipurpose 
Cadastre,  be  established  in  each  state  and  be 
responsible  for  maintaining  a  file  of  PLSS  corner 
coordinates  determined  by  state  or  local  units 
according  to  national  standards  established  by  BLM. 
The  Department  of  the  Interior  should  develop 
mechanisms  whereby  private  and  semi-public  units 
can  contribute  PLSS  corner  coordinate  data  to  the 
file  maintained  by  the  proposed  State  Office  of  Land 
Information  Systems. 

4.  To  facilitate  the  task  of  integrating  spatial  data  files, 
the  Committee  recommends  that  the  Department  of 
the  Interior  report  on  the  positional  accuracies  of  all 
PLSS  corners  and  on  the  positional  accuracies  and 
spatial  resolution  of  all  their  resource  inventory  files. 
The  Cadastral  Survey  Division  of  BLM  should 
express  survey  results  in  terms  of  point  accuracies  as 
well  as  closures.  All  agencies  contributing  data  to 
the  PLSS  digital  coordinate  data  base  should  assess 
and  maintain  records  on  the  unit  cost  and  accuracy 
of  coordinates  they  derive. 
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Procedures  and  Standards  for  a  Multipurpose  Cadastre, 

National  Research  Council.   1983. 

1.  This  report  reaffirms  the  statements  in  the  1980 
report  regarding  the  need  for  a  multipurpose 
cadastre  at  all  levels  of  Government  in  the  United 
States  and  suggests  the  outlines  of  procedures  and 
standards  that  will  be  required  for  its  design  and 
implementation.  It  is  intended  to  assist  both  the 
local  governments  wishing  to  pursue  the  develop- 
ment of  cadastral  records  systems  for  their  own 
counties  or  equivalent  districts  and  also  the  many 
other  regional,  State,  and  Federal  agencies,  as  well 
as  private  businesses,  whose  participation  will  be 
needed. 

2.  The  State  Plane  Coordinate  Systems  should  be  used 
as  the  basis  of  the  multipurpose  cadastres  in  each 
state.  Monumented  points  of  known  location  on 
this  system  should  be  distributed  throughout  the 
area  served,  at  intervals  no  greater  than  0.2  to  0.5 
mile  in  urban  areas  and  1  to  2  miles  in  rural  areas. 

3.  A  central  office  in  the  government  of  each  county 
(or  municipality,  where  appropriate)  should  be 
assigned  the  responsibility  of  managing  the 
development  of  the  systems  of  maps  and  files  that 
will  constitute  the  multipurpose  cadastre  for  that 
locality  and  of  compiling  the  common  set  of  stan- 
dards for  definitions  of  data  elements,  accuracy, 
frequency  of  updating,  and  completeness  of  the 
records.  To  assure  compatibility  these  standards 
should  be  developed  in  cooperation  with  other  juris- 
dictions, including  state  and  Federal  governments. 

4.  A  program  of  Federal  grants  to  counties  (or  their 
equivalents)  should  be  established  to  provide 
between  30  to  50  percent  of  the  cost  of  developing 
multi-purpose  cadastres  that  meet  or  exceed  Federal 
requirements  subject  to  participation  of  the  State 
government  in  the  design  and  partial  funding  of  the 
program. 

5.  The  National  Association  of  Counties,  through  its 
appropriate  constituent  organizations  and  staff, 
should  organize  a  review  of  the  findings  and 
recommendations  of  this  report,  involving 
representatives  of  local  user  agencies,  and  to  identify 
the  areas  in  which  more  specific  standards  and 
procedures  are  most  needed  to  make  the  approach 
described  here  operational. 


While  these  studies  have  considered  widely  varying 
aspects  of  the  problems  of  the  existing  land  information 
system  in  the  United  States,  the  resulting  conclusions  or 
recommendations  have  been  relatively  consistent  on 
several  major  points: 

1.  There  is  a  critical  need  for  a  better  land  information 
system  in  the  United  States. 

2.  Land  records  in  the  U.S.  are  not  uniformly  related 
to  a  high  quality  geodetic  survey  system  necessary  to 
avoid  costly  errors  and  repetitive  effort  in  the  use 
and  cross-referencing  of  such  records  in  national 
development  and  resource  management. 

3.  Modernization  of  land  information  now  underway  is 
largely  uncoordinated  and  does  not  generally  result 
in  systematic  information  systems  permitting  the 
fullest  and  most  efficient  use  of  the  data  by  all 
potential  users. 

4.  The  relationships  among  Federal,  State,  and  local 
governments  in  land  information  activities  are 
basically  correct,  but  significant  improvement  is 
required  in  coordination  and  standardization.  (The 
major  part  of  the  effort  should  continue  to  be 
applied  at  the  county  and  municipal  level  with 
guidance,  assistance  and  coordination  at  the  State 
and  Federal  levels.) 

5.  Technological  advances  in  geodesy,  photogrammetry, 
digital  cartography,  land  surveying,  information 
systems,  and  the  computer  sciences  are  providing  the 
foundation  for  achieving  a  truly  integrated  land 
information  system. 

6.  A  lack  of  Federal  leadership  is  seriously  impeding 
the  effective  application  of  the  developing  tech- 
nology, resulting  in  rapidly  escalating,  unnecessary 
national  costs  from  duplication  of  effort  and  from 
inefficient  maintenance  and  application  of  land 
information,  estimated  to  be  in  the  hundreds  of 
millions  of  dollars  per  year. 

7.  A  formal,  legislative  designation  of  a  national  land 
information  system  is  required,  setting  out  clearly 
the  concept  of  a  joint  Federal,  State,  and  local  gov- 
ernment system  operating  under  prescribed  standards 
to  achieve  the  goals  of  a  multipurpose  land  informa- 
tion system,  with  appropriate  funding  authorization. 
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8.  Local  governments  should  be  the  primary  access 
point  for  local  land  information. 

9.  Because  of  the  many  agencies  at  all  levels  of 
government  that  contribute  data  to  and  are  users  of 
the  land  information  system,  there  should  be  a  focal 
point,  e.g.,  office  of  land  information,  established  in 
each  State,  county,  and  municipal  government  to 
assure  effective  coordination  and  to  establish 
priorities  and  resource  requirements. 

10.  OMB  should  revise  and  update  Circular  A- 16,  which 
provides  for  coordination  of  mapping  and  geodetic 
surveying  at  the  Federal  level,  but  does  not  include 
cadastral  surveying  or  LIS  activities,  and  which  has 
not  been  updated  since  1967.  (Note:  This  Circular  is 
currently  being  revised.) 

11.  At  the  Federal  level,  there  are  more  than  39 
agencies  involved  in  surveying,  mapping,  geodesy, 
and  related  land  information  operations  without  any 
focal  point  for  managing  the  national  programs. 
These  activities  should  be  transferred  into  a  new 
single  agency  for  civilian  mapping,  charting,  geodesy, 
and  the  multi-purpose  cadastre,  operating  as  a  paral- 
lel organization  to  the  Defense  Mapping  Agency. 

12.  There  should  be  Federal  support  for  developing 
educational  excellence  in  land  information  science  to 
assure  availability  of  scholars  and  professionals. 

Several  Federal  actions  that  have  been  initiated 
contribute  to  the  coordination  of  land  information 
activities.  These  include: 

The  Office  of  Management  and  Budget  (OMB)  Circular 
A-16,  Coordination  of  Surveying  and  Mapping  Activities, 

Revised  1967,  established  a  policy  for  surveying  and 
mapping  and  delegated  the  responsibility  for  geodetic 
and  related  surveying  to  the  Department  of  Commerce, 
the  responsibility  for  mapping  to  the  Department  of  the 
Interior,  and  the  responsibility  for  international 
boundaries  to  the  Department  of  State. 


The  Federal  Geodetic  Control  Committee  (FGCC)  was 

organized  to  assist  the  Department  of  Commerce  in 
meeting  the  requirements  of  OMB  Circular  A-16  to 
coordinate  geodetic  and  related  survey  activities,  thereby 
avoiding  duplication.  The  FGCC  consists  of 
representatives  from  eleven  Federal  departments  and 
independent  agencies  to  develop  and  publish  standards, 
specifications,  input  instructions  for  producers  and  users 
of  geodetic  control  and  related  surveys. 

The  Federal  Interagency  Coordinating  Committee  on 
Digital  Cartography  (FICCDC)  was  created  in  1983  to 
coordinate  the  digital  cartographic  activities  of  Federal 
agencies  and  to  continue  collecting,  analyzing,  and 
publishing  information  about  Federal  digital  cartographic 
activities.  The  FICCDC  consists  of  representatives  from 
eleven  Federal  departments  and  agencies  that  have  the 
capability  to  produce  digital  cartographic  data.  It  is 
chaired  by  the  Department  of  the  Interior  (USGS). 

The  Interior  Digital  Cartography  Coordination 
Committee  (IDCCC)  was  established  in  1982.  The  U.S. 
Geological  Survey  was  assigned  the  responsibility  for 
establishing  a  focal  point  within  the  Department  of  the 
Interior  for  the  production,  storage,  access,  and 
distribution  of  a  National  Digital  Cartographic  Data 
Base.  Nine  Interior  bureaus  and  offices  serve  on  the 
committee. 

The  Paperwork  Reduction  Act  of  1980  was  passed  to 
enhance  the  economy  and  efficiency  of  the  Government. 
Specifically,  its  purpose  was  to  minimize  Federal 
information  costs,  mandate  coordination,  integration  and 
uniformity  with  respect  to  Federal  information. 

OMB  Circular  A- 130,  The  Management  of  Federal 
Information  Resources,  implements  provisions  of  the 
Paperwork  Reduction  Act.  It  specifically  requires 
agencies  to  share  their  information  technology  facilities 
with  users  from  other  agencies  to  the  maximum  extent 
feasible. 
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Status  of  Implementation  of  Recommendations  in  Previous  Studies 


Federal.  At  the  Federal  level,  the  recommendations  of 
the  National  Research  Council  to  bring  surveying  and 
mapping  and  related  land  information  activities  together 
into  a  single  agency  has  not  been  acted  on.  As  noted 
earlier  in  this  chapter,  several  inter-agency  committees 
have  been  established  to  deal  with  various  aspects  of 
land  information  systems  including  geodesy,  digital 
cartography,  and  Federal  land  records.  Individual 
agencies  work  with  various  state  and  local  agencies  on  a 
case-by-case  basis  (the  National  Geodetic  Survey  on 
geodetic  surveys  and  geodetic  data  support;  the  USGS 
on  cooperative  topographic  mapping;  the  BLM  on  the 
Public  Land  Survey  System;  the  National  Science 
Foundation  has  funded  an  Educational  Center  for 
Geographic  Information  Land  Analysis,  etc.)  but  there  is 
no  longer  any  focal  point  for  such  activities  since  the 
Office  of  Management  and  Budget  eliminated  the  Office 
of  the  Coordinator  for  Surveys  and  Maps.  The  concept 
of  a  national  cadastre  also  has  not  been  adopted. 

State.  Some  States,  such  as  Oregon  and  North  Carolina, 
have  implemented  the  National  Research  Council's 
recommendation  to  establish  a  surveying  and  mapping 
focal  point  for  coordinating  LIS  efforts  within  each  State 
and  for  allocating  State  funds  to  support  county 
programs  for  improving  land  records  and  related 
information.  Most  states,  however,  have  not  established 
such  a  State  focal  point  nor  have  they  worked  toward 
applying  standards  to  move  toward  an  integrated  land 
information  system  in  the  State.  Further,  even  in  most 
States  that  have  initiated  a  statewide  approach  to  LIS, 
funding  support  is  often  allocated  in  response  to  specific 
requests  by  individual  counties  without  requiring  that  the 
project  be  consistent  with  a  statewide  land  information 
system. 

County.  Many  counties  have  embarked  on  programs  for 
improving  some  aspects  of  their  LISs,  particularly  those 
operated  by  tax  assessor/property  appraiser  offices. 
These  have  generally  been  developed  by  systems  vendors 
and  reflect  various  levels  of  technology  and  concern  for 
data  base  quality.  There  has  been  little  coordination 
between  counties  and  the  States  in  the  development  of 
these  systems.  Some  counties  have  established  surveying 
and  mapping  focal  points  as  recommended  by  the 
National  Research  council  and  are  moving  toward 
integrated  systems  with  high-quality  geodetic  referenced 
data  bases  serving  all  potential  users.     While  there 


is  considerable  effort  to  exchange  technical  information 
about  systems,  there  is  little  effort  to  develop  a  regional 
approach  to  bring  individual  county  systems  into 
compatible  systems  that  could  lead  to  exchange  or 
consolidation  of  data  within  the  State  or  region.  Federal 
and  State  funding  support,  where  available,  is  generally 
provided  to  individual  county  projects  in  response  to 
proposals  from  individual  counties,  without  reference  to 
a  coordinated  LIS  approach. 

Professional/Technical/TradeAssociations.  Coordination 
of  LIS  interests  among  the  several  involved  professional, 
technical,  and  trade  associations  (such  as:  American 
Congress  on  Surveying  and  Mapping  (ACSM);  American 
Society  of  Photogrammetry  and  Remote  Sensing 
(ASPRS);  Urban  and  Regional  Information  Systems 
Association  (URISA);  AM/FM  International  (automated 
mapping/facilities  management);  Association  of 
American  Geographers  (AAG);  American  Society  of 
Civil  Engineers  (ASCE);  International  Association  of 
Assessing  Officers  (IAAO);  the  American  Public  Works 
Association  (APWA);  the  American  Planning 
Association  (APA);  the  Lincoln  Institute  of  Land  Policy; 
the  Management  Association  of  Private  Photogrammetric 
Surveyors  (MAPS);  etc.)  continues  to  improve,  as 
evidenced  by  the  success  of  such  activities  as  the  Joint 
GIS/LIS  Committee,  the  GIS/LIS  annual  meeting, 
support  for  the  Institute  for  Land  Information  (ILI), 
seminars  at  regional  levels,  and  expanding  publication 
programs.  Some  of  the  positions  taken  in  conferences 
continue  to  support  the  design  and  development  of 
independent  LIS  data  bases  for  specific  utility 
requirements,  which  results  in  significant  investment  of 
taxpayer  and  rate  payer  funds  in  systems  that  do  not 
meet  the  total  public  need  for  an  integrated  LIS. 

In  summary,  while  there  has  been  considerable  progress 
in  improving  the  quality  of  land  information  systems, 
both  in  geodetic  reference  quality  and  in  data  servicing, 
there  has  been  less  progress  in  developing  a  coordinated 
system  to  address  the  total  requirement.  (See  Figure  4) 
A  coordinated  system  will  help  provide  the  uniform  high 
quality  land  information  data  base  that  is  critical  to  the 
management  of  national  development  and  resources. 
Implementation  of  the  National  Research  Council 
recommendation  to  establish  a  focal  point  in  government 
for  coordinating  the  total  effort  would  be  a  positive  step 
to  reach  that  goal. 
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SECTION  TWO 

The  second  section  of  this  chapter  summarizes  the 
recommendations  of  six  other  reports  that  have  also 
dealt  with  the  increasing  concern  about  managing  land 
information. 

OMB  Report  of  the  Federal  Mapping  Task  Force  on 
Mapping,  Charting,  Geodesy  and  Surveying.  1973. 

1.  Facility,  cadastral,  geodetic,  and  mapping  control 
surveys  should  be  coordinated,  with  the  objective  of 
building  a  truly  national  multipurpose  control 
system. 

2.  A  national  urban  mapping  and  surveying  program 
should  be  established  to  bring  together  many 
uncoordinated  and  sometimes  inadequate  activities. 

3.  The  mapping  programs  of  various  agencies  should  be 
coordinated  and  a  national  multipurpose 
intermediate-scale  product  should  be  developed. 

4.  Department  of  Defense  advanced  technology  should 
be  made  available  in  the  civilian  communities 
through  a  central  civilian  focal  point. 

5.  A  national  photographic  data  base  should  be  created 
and  a  mechanism  to  assemble,  review,  coordinate, 
and  validate  civilian  agency  photo  requirements 
should  be  developed. 

6.  A  common  reference  system  (standards  and 
specifications  for  using  and  displaying  spatial  data 
and  coordinating  the  development  of  information 
systems  related  to  this  area)  should  be  established. 

7.  A  single  civilian  surveying  and  mapping  agency 
should  be  created  by  transferring  such  activities  from 
the  39  Federal  agencies  involved,  with  sufficient 
authority  to  coordinate  these  activities  with  similar 
activities  outside  the  Federal  program. 

8.  Private  cartographic  contract  capability  is  not  being 
used  sufficiently.  We  found  this  capacity  to  be  broad 
and  varied  and  capable  of  rendering  skilled  support; 
contract  capability  is  a  viable  alternative. 

Land  Title  Mapping  and  Surveying  Research  Report, 

prepared  for  U.S.  Department  of  Housing  and  Urban 
Development.  1978. 


Several  practical  and  cost-effective  approaches  to  land 
title  related  mapping  and  surveying  activities  have  been 
identified.  If  implemented,  these  approaches  could 
improve  mapping  and  surveying  practices  in  local 
jurisdictions  in  the  United  States.  The  six  recommended 
actions  can  be  implemented  independently  or  collectively 
to  maximize  mapping  and  surveying  support  of  land  title 
systems: 

1.  Property  ownership  maps  should  be  created  to 
support  parcel  indexing  and  the  assignment  of  parcel 
identification  numbers. 

2.  Parcel  identification  numbers  should  be 
implemented  which  are  simple  and  which  use 
existing  numbering  conventions  where  possible. 

3.  Parcel  index  numbers  should  be  required  on  all 
documents  to  be  registered  or  recorded. 

4.  Parcel  index  maps  should  be  updated  during  the 
recordation  or  registration  process. 

5.  Boundary  surveys  should  be  recorded  or  registered 
and  indexed  by  parcel  identifier. 

6.  National  property  ownership  map  maintenance 
standards  should  be  developed  and  disseminated  to 
standardize  and  improve  map  quality. 

Monitoring  Foreign  Ownership  of  U.S.  Real  Estate  -  A 
report  to  Congress,  study  conducted  by  Gene 
Wunderlich,  D.  David  Moyer,  Peter  DeBraal,  and  Karl 
Gertel  for  the  U.S.  Department  of  Agriculture.  1979. 

The  following  four  alternative  sources  of  information  on 
foreign  investment  in  U.S.  real  estate  were  considered: 

1.  A  centralized  Federal  registration  system  with  the 
burden  of  responsibility  of  registering  on  the  foreign 
entity  or  his  representative.  (Congress  selected  this 
option  by  passing  Public  Law  94-460,  the 
Agricultural  Foreign  Investments  Disclosure  Act, 
which  requires  foreign  owners  of  farm  or  forest  land 
to  register  with  the  Secretary  of  Agriculture.) 

2.  A  Federal  system  utilizing  available  sources 
(Securities  and  Exchange  Commission,  Federal 
Trade  Commission,  Internal  Revenue  Service)  to 
which  foreign  investors  may  already  be  or  would  be 
capable  of  reporting. 
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3.  A  national  multipurpose  land-data  system,  including 
data  on  foreign  direct  investment,  oriented  to  local 
government  records,  principally  tax  assessment,  but 
including  title  records,  land-use  records,  and  county 
offices  of  Federal  agencies. 

4.  Periodic  statistical  surveys,  to  provide  standard 
nationwide  data  on  land  ownership,  such  as  those  of 
the  Bureau  of  Census  and  the  U.S.  Department  of 
Agriculture  rural  land-ownership  survey. 

Final  Report  of  the  Wisconsin  Land  Records  Committee: 
Modernizing  Wisconsin's  Land  Records.   1987. 

The  Wisconsin  Land  Records  Committee  formally 
recommended  to  the  Governor  the  establishment  of  a 
Wisconsin  Land  Information  Program,  a  long-range 
strategic  mechanism  by  which  Wisconsin  can  guide  the 
development  of  modern,  efficient  Multipurpose  Land 
Information  Systems.  The  Program  also  offers  a  flexible 
process  through  which  to  implement  and  maintain  these 
systems. 

•  Immediately:  Review  current  methods  of  land 
records  collection  and  maintenance,  and  provide 
technical  assistance  to  public  agencies  seeking  to 
improve  these  methods.  Assist  with  modernization 
activities  that  encourage  the  development  of 
Multipurpose  Land  Information  Systems. 

•  In  the  Short  Term  (within  the  first  five  years):  Help 
local  and  state  government  agencies  modernize  land 
records  in  ways  that  will  be  consistent  with 
eventually  adopted  statewide  guidelines. 

•  In  the  Long  Term  (within  the  next  five  to  ten  years): 
Continue  these  activities  with  an  emphasis  on 
developing  and  adopting  guidelines  for  Multi- 
purpose Land  Information  Systems. 

The  Committee  recommended  that  the  Wisconsin 
Legislature  establish  a  Wisconsin  Land  Information 
Program  with  the  following  components: 

•  Land  Information  Board; 

•  Office  of  Land  Information; 

•  Grants-In-Aid  Program; 

•  County  Land  Information  Units. 


The  Application  of  Geographic  Information  Systems 
Technology  to  the  National  Flood  Insurance  Program, 

Federal  Emergency  Management  Agency,  Federal 
Insurance  Administration.  1987. 

As  preliminary  steps  for  moving  the  National  Flood 
Insurance  Program  (NFIP)  towards  an  automated 
environment  for  the  management  of  spatial  information 
the  following  actions  are  recommended: 

1.  One  community  with  existing  digital  parcel  data  be 
selected  for  a  pilot  test  of  combining  digital  Flood 
Insurance  Rate  Maps  (FIRM)  data  with  community 
digital  parcel  data; 

2.  The  addition  of  horizontal  control  for  FIRMS  be 
implemented; 


An  evaluation  of  USGS  digital  1  inch 
inches  scale  digital  data  be  performed; 
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4.  The  automated  update  of  digital  FIRMS  be  tested; 

5.  The  Map  Information  Facility  concept  be  reviewed 
with  regard  to  new  Bureau  of  the  Census  digital 
data; 

6.  The  applications  of  automated  information  systems 
to  the  Engineering  Study  Package  be  examined;  and 

7.  The  Federal  Insurance  Administration  (FIA)  create 
a  steering  committee  to  guide  the  application  of  GIS 
technology  within  the  NFIP. 


Fragile  Foundations: 
Works,     National 
Improvement.  1988. 


A  Report  on  America's  Public 

Council     on     Public     Works 


After  two  years  of  study,  the  National  Council  on  Public 
Works  Improvement  has  found  convincing  evidence  that 
the  quality  of  America's  infrastructure  (including 
highways,  mass  transit,  aviation,  water  resources,  water 
supply,  and  waste  water,  solid  waste  and  hazardous  waste 
disposal,  as  well  as  communications,  energy  facilities, 
schools,  hospitals,  prisons,  and  parks)  is  barely  adequate 
to  fulfill  current  requirements,  and  insufficient  to  meet 
the  demands  of  future  economic  growth  and 
development. 
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Therefore,  the  Council  recommended  a  national 
commitment,  shared  by  all  levels  of  government,  the 
private  sector,  and  the  public,  to  vastly  improve 
America's  infrastructure.  Such  a  commitment  could 
require  an  increase  of  up  to  100  percent  in  the  amount 
of  capital  the  Nation  invests  each  year  in  new  and 
existing  public  works.  In  1985,  this  amount  was 
approximately  $45  billion. 

A  strategy  to  upgrade  America's  infrastructure  must 
incorporate  other  tactics  in  addition  to  increased 
investment.  Thus  the  Council  also  recommended: 

1.  Clarification  of  the  respective  roles  of  the  Federal, 
State,  and  local  governments  in  the  construction  and 
management  of  infrastructure  to  focus  responsibility 
and  increase  accountability; 

2.  Steps  to  improve  the  performance  and  efficiency  of 
existing  facilities; 

3.  A  rational  capital  budgeting  process  at  all  levels  of 
Government; 

4.  Strong  incentives  to  ensure  adequate  maintenance 
and,  where  appropriate,  adopt  new  technologies;  and 

5.  More  rigorous  and  widespread  use  of  low  capital 
techniques  for  delivering  services  and  meeting 
service  needs,  such  as  demand  management, 
coordinated  land-use  planning,  and  waste  reduction 
and  recycling. 

The  Council  recommended  that  state  and  local 
governments  continue  to  play  their  traditional  leadership 
roles  in  the  construction  and  management  of  the 
Nation's  infrastructure.  But  the  Council  also  believed 
that  the  Federal  Government  must  act  as  a  full  and 
responsible  partner  on  a  long-term  basis  in  the  national 
effort  to  increase  and  sustain  public  capital  investment. 
The  Council  supported  appropriate  actions  to  redress  the 
imbalance  between  consumption  and  savings  so  that 
future  infrastructure  commitments  will  not  be 
shortchanged. 

Summary.  Considerable  effort  has  been  devoted  to  the 
management  of  land  information,  but  limited  progress 
has  been  made  toward  broad-scale  coordination  and  of 
land  information.  A  few  of  the  recommendations  in  the 
studies  cited  in  this  chapter  have  been  implemented; 
many  have  not. 


For  example,  in  reference  to  the  recommendations  in 
Need  for  a  Multipurpose  Cadastre,  National  Research 
Council  (1980),  the  BLM  is  actively  engaged  in 
developing  a  Geographic  Coordinate  Data  Base,  that 
contains  coordinates  of  the  Public  Land  Survey  System 
(PLSS)  and  relevant  monuments.  Digital  cartographic 
standards  are  being  addressed  by  the  Federal  Interagency 
Coordinating  Committee  on  Digital  Cartography.  The 
Institute  for  Land  Information  has  taken  the  role  of 
designating  Centers  of  Excellence  in  educational 
programs  that  deal  with  land  information.  The  National 
Science  Foundation  and  NASA  are  funding  educational 
centers  for  mapping  and  geographic  information  analysis. 

Although  the  National  Research  Council  studies  have 
provided  guidance  for  developing  LIS  capabilities  in 
some  local  governments,  they  have  had  little  effect  on 
the  development  of  a  nationwide  network  of  consistent 
and  comprehensive  LISs  among  local  governments. 

While  previous  studies  have  identified  the  problem  and 
have  made  suitable  recommendations,  a  comprehensive, 
consistent  network  of  land  information  systems  allowing 
information  to  be  easily  transferred  from  one  level  of 
government  to  another  has  not  emerged.  There  may  be 
several  reasons  for  this: 

Need  for  Leadership:  Several  of  the  studies  have  stated 
that  without  Federal  leadership,  developments  would  be 
slow,  disjointed,  and  of  uneven  quality.  The  Federal 
Government  has  provided  leadership  in  the  development 
of  map  accuracy  standards  and  geodetic  control 
standards.  Digital  cartographic  standards  are  in  progress 
and,  to  a  limited  extent,  some  Federal  agencies  have 
participated  in  the  development  of  LISs  at  the  local  level 
of  government.  However,  efforts  to  provide  a 
coordination  mechanism  for  all  levels  of  government  in 
developing  policies,  procedures,  and  standards  for 
improving  the  management  of  land  information  have  not 
been  successful.  In  addition,  suitable  attention  by  local 
government  associations  was  not  forthcoming.  There  is 
a  need  for  a  focal  point  that  would  provide  oversight  for 
development  of  a  comprehensive,  consistent  nationwide 
"network"  of  compatible  land  information  for  use  by  the 
Federal,  State,  and  local  levels  of  government  as  well  as 
the  private  sector. 

Need  for  Authority:  While  all  studies  presented  suitable 
recommendations  that  were  both  needed  and  desired, 
there  was  no  authority  to  implement  the  strategies  that 
were  suggested.    Because  the  leadership  role  has  not 
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been  clearly  identified,  authority  for  undertaking  action 
to  systematically  improve  the  management  of  land 
information  throughout  the  Nation  is  lacking. 

Need  for  Broad-Based  Commitment:  The  costs  of 
improving  land  information  management  must  be 
justified  from  the  start  based  on  the  multiple  use  of  that 
information,  for  if  a  network  of  land  information  systems 
is  to  be  cost-effective,  it  must  serve  a  multitude  of 
purposes.  Even  if  an  LIS  is  required  to  support  a  single 
purpose  initially,  the  system  must  be  capable  of  evolving 
into  a  multipurpose  system  when  additional  needs  arise. 

Need  for  an  Appropriate  Skill-Mix:  The  lack  of  personnel 
qualified  to  manage  technical  and  some  administrative 
aspects  of  land  information  systems  has  hampered  the 
improvement  of  land  information  management. 
Resources  of  additional  universities  and  private  industry 
must  be  brought  into  play.  Also  of  vital  importance  is 
the  need  to  continue  to  update  the  skills  of  those  already 
in  the  service  of  the  Federal,  State,  and  local  levels  of 
government. 

Need  for  a  Focus  for  Funding:  Previous  studies  have 
shown  that  cost  is  often  perceived  as  the  primary 
obstacle  of  developing  an  LIS,  particularly  at  the  local 
level  of  government.  Without  adequate  incentives,  the 
development  of  human,  technical,  and  data  resources  will 
be  sporadic,  and  thus  the  total  cost  to  the  taxpayer  will 
be  higher.  Traditionally,  systematic  and  coordinated 
developments,  such  as  the  construction  of  canals, 
railroads,  highways  and  airports,  and  the  protection  of 
civil  rights  and  the  environment,  have  occurred 
throughout  the  country  only  when  the  Federal 
Government  has  decided  to  act  and  has  set  up  Federal 


programs.  Without  Federal  grants,  the  States  are  faced 
with  a  prospect  of  increasing  taxes  and  the  possibility  of 
driving  investments  to  other  States  without  such  taxes. 
Furthermore,  Government  agencies  are  usually  funded 
for  specific  programs  and  for  single-purpose  activities. 
New  approaches  are  required  to  address  the  cooperative 
funding  of  multipurpose  programs. 

Need  for  an  Institutional  Framework:  In  general,  the  roots 
of  successful  LIS  initiatives  are  often  traced  to  the 
actions  of  a  few  highly  motivated  individuals. 
Frequently,  a  system  may  have  had  only  one  champion. 
Problems  have  arisen  when  the  lead  individual  has,  for 
one  reason  or  another,  relinquished  control.  For  a 
system  to  be  a  permanent  feature,  it  must  be 
independent  of  any  individual.  To  succeed  in  the  long- 
term,  an  LIS  must  be  protected  by  switching  the 
emphasis  from  the  system  technology  to  the  institutional 
framework  within  which  the  system  is  to  function.  Most 
studies  did  not  adequately  address  the  question  of 
institutional  requirements;  however,  the  National 
Research  Council  (1980),  did  recognize  organizational 
and  institutional  requirements  as  the  primary  obstacles 
for  the  development  of  the  multipurpose  cadastre  and 
proposed  State  and  local  government  Offices  of  Land 
Information  as  a  mechanism.  Such  offices  ultimately 
may  prove  successful.  At  present,  however,  there  is  a 
perception  that  a  more  suitable  mechanism  is  required 
in  the  short-term  if  progress  is  to  be  achieved.  As  noted 
by  the  National  Research  Council  (1980),  components  of 
land  information  systems  exist  within  the  present 
government  structure.  The  most  successful  ventures  to 
date  have  been  when  there  has  been  a  concerted  effort 
to  develop  a  spirit  of  cooperation  and  understanding 
between  and  among  agencies. 
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Chapter  V 

Ongoing  Activities 


Overview.  Ongoing  LIS  activities  touch  most 
government  programs  in  the  United  States,  and  the 
private  sector  as  well.  Other  countries  are  also 
developing  comprehensive  LISs.  In  this  country,  land 
information  records  and  systems  are  maintained  by 
83,216  State  and  local  governments  (including  towns, 
townships,  municipalities,  etc.),  plus  many  agencies  of 
the  Federal  Government.  This  information  supports  a 
variety  of  decisionmaking  processes  where  the  underlying 
interest  is  to  manage  the  land  more  effectively  and 
efficiently. 

More  than  80  percent  of  all  data  collected  and  main- 
tained by  State  and  local  governments  are  land  related  or 
have  geographic  characteristics.  There  are  few  activities, 
especially  at  the  local  level,  that  do  not  require  informa- 
tion by  location.  Examples  of  location-related  activities 
include  the  delivery  of  protective  and  emergency  services, 
decisionmaking  related  to  utility  transportation, 
education,  and  economic  development  services. 

Examples  of  current  LIS  activities  are  cited  to  illustrate 
the  breadth  and  depth  of  LIS.  It  is  evident  that  the 
potential  is  limited  not  by  technology,  need,  or 
inventiveness  of  government  or  private  industry;  but 
reflect,  rather,  a  lack  of  institutionalized  coordination  of 
land  information  management.  The  use  and  the 
development  of  the  new  technology  will  proceed  at  an 
ever  increasing  pace;  however,  if  leadership  and 
coordination  are  added,  mutual  goals  will  be  articulated 
and  effort  and  money  will  be  saved. 

Federal.  Federal  governmental  agencies  are  increasingly 
using  advanced  computer  technology  to  aid  in  data 
collection,  data  dissemination,  and  decisionmaking  where 
spatially  oriented  information  is  required.  Within  this 
technology  base  are  various  systems  known  as  land 
information  systems,  digital  cartographic  systems, 
electronic  mapping  systems,  and  geographic  information 
systems. 

In  addition  to  land  management  planning  and  allocation, 
these  activities  also  include:  (1)  air  traffic  control;  (2) 
new  generations  of  weapons  systems;  (3)  complex  envir- 
onmental analysis;  and  (4)  compilation  and  organization 
of  census  information. 


There  are  many  agencies  in  the  Federal  Government  that 
use  land  information.  Within  the  Department  of  the 
Interior  alone  there  are  nine  agencies  -  the  Bureau  of 
Land  Management,  the  U.S.  Geological  Survey,  the 
National  Park  Service,  the  Fish  and  Wildlife  Service,  the 
Bureau  of  Reclamation,  the  Bureau  of  Indian  Affairs,  the 
Minerals  Management  Service,  the  Bureau  of  Mines,  and 
the  Office  of  Surface  Mining.  Within  the  Department  of 
Commerce  there  are  three  -  the  National  Oceanic  and 
Atmospheric  Administration,  the  Bureau  of  the  Census, 
and  the  National  Institute  of  Standards  and  Technology. 
In  the  Department  of  Agriculture,  there  are  nine:  the 
U.S.  Forest  Service,  the  National  Agricultural  Statistics 
Service,  the  Agricultural  Research  Service,  the 
Agricultural  Stabilization  and  Conservation  Service,  the 
Animal  and  Plant  Health  Inspection  Service,  the 
Economic  Research  Service,  the  Soil  Conservation 
Service,  the  Foreign  Agricultural  Service,  and  the  World 
Agricultural  Outlook  Board. 

A  more  complete  list  of  Federal  agencies  and  their 
programs  and  activities  related  to  land  information 
systems  is  included  in  Appendix  B. 

The  components  of  geodetic  control,  topographic,  and 
cadastral  data  which  are  necessary  for  all  LIS  activities 
are  divided  among  four  agencies.  At  least  thirty-nine 
agencies  maintain  mapping  capabilities,  but  these  four 
are  the  sources  for  the  data  which  are  common  to  all 
maps  and  land  information  at  the  Federal  level: 

1.  The  National  Mapping  Program  of  the  USGS 
provides  geographic,  cartographic,  remote  sensing 
information,  digital  cartographic  data,  and  publishes 
general  purpose  maps. 

2.  The  Public  Land  Survey  Program  of  the  BLM  estab- 
lishes and  maintains  physical  corners  of  townships, 
sections  and  quarter  sections.  The  BLM  is  respons- 
ible for  Cadastral  Surveying  mineral  lease  boundaries, 
Indian  and  Trust  lands,  State  and  county  cooperative 
surveys,  and  mapping  and  remote  sensing  data. 

3.  The  national  Geodetic  Control  Program  of  the 
National  Oceanic  and  Atmospheric  Administration 
(NOAA)  establishes  and   maintains   the  National 


29 


Geodetic  Reference  System  and  publishes  status  maps 
of  acceptable  geodetic  control.  Since  this  is  the 
primary  Federal  geodetic  control  program,  the 
Director  of  the  Office  of  Charting  and  Geodetic 
Services  chairs  the  Federal  Geodetic  Control 
Committee,  which  coordinates  the  planning  and 
execution  of  Federal  geodetic  surveys  and  related 
activities. 

4.  The  Geometronics  Service  Center  of  the  National 
Forest  Service  of  the  USDA  performs  civil  surveying 
and  mapping  activities  for  the  Forest  Service. 

Coordination  of  Federal  surveying  and  mapping  activities 
has  been  guided  by  the  Office  of  Management  and 
Budget  (OMB)  Circular  A- 16,  dated  May  6,  1967, 
covering  the  use  of  Federal  funds  that  can  contribute  to 
the  National  Topographic  Series  and  the  National 
Networks  of  Geodetic  Control.  This  circular  has  not 
been  updated  in  more  than  20  years;  however,  it  is 
currently  being  reviewed  and  will  be  updated  to  reflect 
support  for  Federal  coordination  and  leadership  as  well 
as  an  outreach  program  to  State  and  local  governments 
and  the  private  sector.  In  addition,  any  update  to 
Circular  A- 16  should  determine  whether  a  closer 
organizational  structure  would  enhance  coordination, 
and  should  also  consider  an  identified  linkage  to  State 
and  local  governments  to  solicit,  prioritize,  and 
coordinate  their  surveying  and  mapping  needs. 

In  1983,  the  OMB  chartered  a  new  group,  the  Federal 
Interagency  Coordinating  Committee  on  Digital 
Cartography  (FICCDC)  to  "improve  the  use  of  digital 
cartographic  base  data  within  the  Federal  Government 
and  to  provide  a  framework  for  its  proper  management." 
The  committee  is  chaired  by  the  Department  of  the 
Interior. 

The  OMB  stated  in  an  October  1988  report  that 
proposed  expenditures  for  electronic  mapping  data  base 
development  alone  will  total  $760  million  over  the  next 
four  years;  $325  million  will  be  spent  by  two  programs  in 
the  DOI  -  the  BLM's  Automated  Land  and  Mineral 
Record  System  (ALMRS)  program  -  $97  million  and 
the  USGS's  Digital  Cartographic  Data  Base  -  $228 
million.  The  Department  of  Commerce's  Geographic 
Support  System  -  $177  million,  and  the  Department  of 
Agriculture's  Forest  Service  Geographic  Information 
System  -  $113  million,  are  also  included  in  this  total. 


State.  The  driving  force  behind  State  land  information 
responsibilities  has  been  the  need  to  link  land 
information  and  geographic  analysis  to  a  variety  of  State 
decisionmaking  contexts.  With  a  few  notable  exceptions, 
State  LIS  activities  can  be  characterized  as  highly 
diversified  among  multiple  State  Offices.  The  nature  of 
State  land  information  activities  is  evolving.  Evidence  of 
this  can  be  seen  in  the  focus  and  types  of  land 
information  activities  being  constructed  by  the  states 
during  the  last  10  to  IS  years  as  compared  with  that  of 
the  1960's.  Reasons  for  these  shifts  include  the  changing 
nature  of  technology  and  the  increasingly  complex  issues 
for  which  public  policy  decisions  are  made. 

There  are  several  States  where  the  Governor  and/or 
legislature  has  developed  a  strategy  to  organize  and 
manage  LIS  activities  on  a  broad  basis  and  with  a  far- 
reaching  perspective.  In  the  cases  where  a  multi-agency 
task  force  has  examined  land  record  modernization  and 
coordination  issues,  recommendations  have  focused  on 
a  coordinated  program,  including  a  central  office  for  LIS 
activities  in  the  State.  The  majority  of  land  information 
responsibilities  undertaken  by  the  States  over  the  last  20 
to  30  years  have  been  generated  from  natural  resource 
and  environmental  policy  issues.  The  driving  force  has 
been  the  need  to  link  land  information  and  geographic 
analysis  to  state  decisionmaking.  These  activities  to  a 
large  extent  have  been  based  on  individual  agency 
mandates  from  both  the  Federal  and  State  levels  and 
specific  agency  user  needs.  With  a  few  notable 
exceptions,  State  LIS  activities  can  be  characterized  as 
diversified  among  a  variety  of  state  executive  planning 
offices  and  line  agencies.  In  the  1960's,  natural  resource 
information  systems  were  financed  with  State  general 
revenue  funds.  These  efforts,  coincident  with  the 
availability  of  mainframe  computer  technology,  were 
attempts  to  create  and  maintain  centralized  databases 
and  to  provide  clearinghouse  capabilities.  The  intent 
was  to  facilitate  end  user  access  to  a  variety  of  land 
information  databases  available  from  different  sources. 

In  the  1970's  and  1980's,  while  individual  agencies  still 
tend  to  dominate  State  land  information  work,  the  trend 
in  State  efforts  appears  to  be  moving  toward  a  focus  on 
data  development  issues  including  establishing  and 
enforcing  standards  and  coordinating  individual  agency 
work.  These  developments  are  in  part  related  to  the 
advent  of  microcomputers  which  encourage  decentralized 
database  maintenance  and  the  increasing  understanding 
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that  information  becomes  more  valuable  as  the  context 
in  which  it  can  be  used  is  broadened. 

The  following  information  describing  current  State  land 
information  initiatives  was  gathered  from  a  short 
questionnaire  administered  to  a  sample  of  twenty  (20) 
States  by  the  National  Governors'  Association.  The 
States  were  selected  to  represent  diverse  geographic 
regions  within  the  U.S.,  different  state  populations,  size, 
and  public  land  and  non-public  land  states.  This  survey 
is  representative  of  the  States  and  gives  a  fair  picture  of 
State  activities  currently  being  planned  and/or  underway. 

In  each  State  a  single  contact  was  sought  to  participate 
in  the  study.  In  general,  the  agencies  contacted 
represent  functional  and  executive  branch  line  agencies 
or  the  office  of  the  interagency  land  information 
committee  responsible  for  specific  or  generic  land 
information  activities.  The  survey  questions,  in  some 
States,  were  distributed  to  multiple  agencies  and  the 
responses  coordinated  by  the  prime  contact  person.  The 
key  informant  technique  was  used  to  identify  an 
appropriate  contact  person  in  each  State. 

Authority  for  State  land  information  activities  is  derived 
from  several  bases  -  Federal  legislation  and  regulations; 
and  State  executive  and/or  legislative  branch  mandates. 
In  most  States  these  authorities  give  a  variety  of  State 
agencies  the  responsibility  to  conduct  land  information 
collection,  processing,  dissemination  and/or  use  activities. 
Currently,  only  in  a  few  cases  is  a  lead  agency  or 
coordinating  mechanism  designated  to  oversee  land 
information  activities  in  their  totality. 

The  trend  seems  to  suggest  a  growing  interest  among  a 
number  of  States  to  institute  and  fund  a  land 
information  coordination  role  at  the  State  level.  Current 
State  land  information  activities  vary  widely  from  State 
to  State  along  a  continuum.  The  continuum  includes 
States  where  multiple  agencies  work  with  land  records 
and  information  systems  independently.  Examples 
include  Tennessee,  Oklahoma,  and  Nevada. 

At  another  point  on  the  continuum  are  the  States  where 
an  interagency  committee/council  mechanism  is  in  place 
to  either  study  the  status  of  land  information  and  make 
recommendations  or  to  set  policy  and  coordinate 
activities.  Several  examples  of  States  in  this  category 
include  Georgia,  Oregon,  and  Wisconsin.  In  Florida,  the 
Information  Resource  Commission  has  responsibility  for 
land  information  activities.     These  States  have  an 


Advisory  Board  that  has  been  responsible  for  studying 
the  land  information  issues  that  crosscut  individual 
agency  activities  and  recommending  an  action  plan  to  the 
Governor  and  legislature.  The  Advisory  Boards  in  these 
States  generally  have  representation  from  State,  local, 
and  Federal  levels  of  government,  the  private  sector, 
academia,  and  professional  associations.  Board  members 
generally  have  been  appointed  by  the  Governor  for 
varying  terms  of  office. 

A  third  point  on  the  continuum  is  represented  by  those 
States  where  there  is  a  single  office  given  responsibility 
for  land  information  activities.  These  States  include 
North  Carolina,  Minnesota,  and  Vermont.  In  North  Carol- 
ina, the  agency  is  located  in  the  Department  of  Natural 
Resources  and  Community  Development,  Division  of 
Land  Resources.  In  Minnesota  and  Vermont,  the 
responsibility  is  housed  in  the  State  Planning  Agency. 

Sources  and  levels  of  funding  for  land  information 
activities  vary  greatly  from  State  to  State.  Factors 
influencing  funding  tend  to  include  State  policy  and 
budget  priorities,  level  of  information  development  and 
related  activities,  extent  of  technology  integration,  and 
agency  coordination.  Examples  of  funding  mechanisms 
used  and  proposed  for  use  in  several  States  include: 

In  Oregon,  the  Governor,  in  1987,  combined  the  Oregon 
Land  Information  Advisory  Committee  and  the  State 
Map  Advisory  Committee  in  the  State  Map  Advisory 
Council.  The  purpose  of  the  council  is  to  improve  the 
quality,  access  and  utility  of  Oregon's  land  information 
systems,  and  to  link  information  and  analytic  resources 
to  the  policy  needs  of  the  agencies.  The  focus,  organiz- 
ation, and  membership  of  the  Council  is  designed  to  syn- 
ergize  the  entire  spectrum  of  organizational  coordination 
toward  enhanced  land  information  systems.  Represent- 
atives from  local  governments,  the  private  sector,  univer- 
sities, and  State  agencies  make  up  the  Council.  The 
Council  consists  of  an  Executive  Board  and  three  com- 
mittees-the  Oregon  Mapping  Committee,  the  Oregon 
GIS  Committee,  and  the  Oregon  Land  Records  Commit- 
tee. Members  of  the  Executive  Board  are  appointed  by 
the  Governor  to  provide  leadership  in  the  -translation  of 
natural  resource  policy  issues  to  LIS  requirements. 

The  Council  incorporates  a  recognition  of  the  need  for 
Federal,  State,  and  local  coordination  at  the  policy  level; 
the  fragmented  responsibility  for  natural  resources 
among  agencies  in  Oregon;  the  need  to  expand  efforts  in 
the  area  of  local  land  records;  and  the  need  to  focus 
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efforts  into  action  using  existing  institutions  and 
budgetary  mechanisms.  The  Oregon  Land  Records 
Committee  (OLRC)  of  the  Council  provides  a  forum  for 
education  and  communications  among  professionals 
concerning  the  appropriate  application  of  GIS  concepts 
and  technology  to  modernize  land  records  and  informa- 
tion at  the  local  level.  The  OLRC  has  developed  a 
recommended  strategy  to  modernize  land  records  in 
Oregon.  It  is  a  two-part  program,  one  is  a  long-term 
process  of  creating  powerful  multipurpose  land  informa- 
tion systems,  while  the  other  is  to  develop  in  the  short 
term,  a  geographic  index  that  will  serve  immediate  needs 
to  integrate  and  access  data  by  location.  The  OLRC 
recommends  counties  develop  a  County  Geographic 
Index  that  uses  the  U.S.  Bureau  of  the  Census'  TIGER 
File  as  a  spatial  framework.  The  County  Geographic 
Index  concept  includes  a  program  of  rural  addressing  to 
extend  street  and  road  addresses  county-wide.  This 
capability  is  central  to  being  able  to  integrate  and  locate 
records  from  separate  data  files.  An  important  extension 
to  the  index  is  to  include  a  Tract  Index  to  the  County 
Assessor's  parcel  data.  It  is  proposed  that  this  Tract 
Index  be  in  the  TIGER  framework,  and  thus  part  of  the 
County  Geographic  Index. 

The  second  program  recommendation  is  to  carefully 
construct  a  foundation  for  multi-purpose  land 
information  systems  (MPLIS).  The  MPLIS  concept 
consists  of  spatially  registered  layers  of  institutionally 
independent  data.  Organizations  remain  in  control  over 
their  data,  as  the  responsible  organization  is  best  able  to 
update  and  ensure  the  accuracy  of  the  data.  The  data,  or 
some  derivative  will  be  made  available  or  shared,  if  the 
layers  are  spatially  registered,  which  is  dependent  on 
accurate  geodetic  control.  The  OLRC  also  recommends 
that  counties  undertake  a  base  mapping  program  and 
produce  orthophotography.  A  legislative  program  to 
modernize  Oregon's  land  records,  which  requires  the 
creation  of  an  Office  of  Land  Records,  is  pending. 

In  Georgia,  the  1988  General  Assembly  established  a 
State  Mapping  and  Land  Records  Modernization 
Advisory  Board  to  systematically  and  effectively  initiate 
land  records  modernization.  The  Board  is  assigned  to 
the  Department  of  Community  Affairs  for  administrative 
purposes.  It  is  comprised  of  21  members,  including  a 
cross-section  of  State  and  local  government,  as  well  as 
professional  association  and  private  sector  represen- 
tation. The  State  Legislature  will  also  participate  as  a 
means  of  providing  direct  oversight.  While  not  yet  fully 
operational,   the   Board,  when   properly  staffed   and 


funded,  should  be  able  to  provide  adequate  and  timely 
technical  assistance  to  local  governments.  Currently,  the 
State  is  active  in  several  areas,  including:  establishing  a 
statewide  GIS/LIS;  coordinating  the  establishment  of 
regional  GISs,  directly  and  indirectly  coordinating  local 
government  activities;  and  establishing  pilot  projects. 

At  the  regional  level  in  Georgia,  a  number  of  Area 
Planning  and  Development  Commissions  are  beginning 
to  plan  land  information  activity.  At  the  local  level, 
many  counties  are  implementing  or  studying  the 
implementation  of  LISs.  In  the  private  sector,  a  number 
of  utilities  are  actively  engaged  in  collecting  land 
information  related  to  their  specific  activities. 

The  State  of  North  Carolina  instituted  a  Land  Records 
Management  Program  in  1977.  The  program  has  a  full- 
time  staff  of  eight  persons,  and  in  FY  1989-90, 
$1,025,000  in  matching  grants  were  awarded  to  60 
counties.  As  of  1989,  grants  totalling  $4,260,000  have 
been  awarded  to  82  of  the  State's  100  counties  for 
projects  ranging  from  base  maps,  cadastral  or  property 
line  maps,  a  system  of  parcel  identifiers,  and  automation 
of  land  records.  To  date,  a  total  of  76  counties  in  North 
Carolina  have  been  mapped  or  are  in  the  process  of 
mapping.  Thirty-one  counties  and  three  cities  are  using 
the  base  map  data  in  an  automated  LIS.  Four  additional 
counties  are  expected  to  acquire  systems  in  the  next  year. 
The  program  is  also  in  the  process  of  developing  State- 
wide standards  for  the  local  register  of  deeds  office  in 
the  State.  When  these  standards  are  implemented,  much 
of  the  State's  parcel  level  land  information  will  be 
collected,  stored,  and  disseminated  in  a  uniform  manner. 

In  Minnesota,  the  Land  Management  Information  Center 
(LMIC)  is  funded  through  user  agency  fees  which  make 
up  between  60  percent  and  70  percent  of  the  Center's 
$1.2  million  budget.  This  level  of  revenue  is  considered 
to  be  one  of  the  largest  financial  commitments  to  land 
information  among  the  States.  Approximately  two  thirds 
of  these  fees  are  paid  by  State  agencies.  One-quarter  of 
the  Center's  clients  represent  the  private  sector.  Only 
one-third  of  the  Center's  employees  are  funded  through 
State  general  fund  appropriations.  The  LMIC  will  do 
some  cost  sharing  if  the  project  involves  significant 
research,  but  most  users  are  charged  full  price. 

Local  government  is  the  most  active  and  most  significant 
player  in  the  LIS  revolution  because  they  manage  land 
information  at  its  most  basic  level.  These  efforts  range 
from  simple  mapping  projects  to  comprehensive  LIS 


32 


systems  which  include  every  aspect  of  local  government. 
The  activity  is  at  an  almost  fever  pitch,  but  the  found- 
ation in  policy  and  standards  is  most  often  missing. 
There  are  many  projects  which  appear  to  be  part  of 
strong,  organized  land  information  programs,  however, 
without  coordination  above  the  local  government  level, 
benefits  and  problems  are  not  articulated  so  that  others 
can  learn  and  save  time,  energy,  and  money. 

County  Activities.  The  Nation's  3,042  counties  all 
engage  in  land  information  activities  that  cover  the 
entire  spectrum  of  land  information  management  from 
manual  systems  to  the  most  sophisticated  technologies. 
Several  hundred  other  local  governments  also  participate 
in  the  handling  of  land  information.  The  National 
Association  of  Counties  surveyed  some  800  local 
governments  regarding  their  land  information  systems. 
The  responses  indicate  that  there  is  relatively  little 
uniformity  in  these  systems,  even  within  local  systems. 
This  report  cannot  attempt  to  describe  all  of  the  efforts 
underway  to  plan  and  develop  land  information  systems 
in  this  country.  To  highlight  the  diversity  and  complexity 
of  land  information  activities  of  local  governments,  a 
brief  overview  of  some  of  these  systems  is  presented. 

Working  through  a  grant  and  cooperative  agreement 
from  the  National  Geodetic  Survey  of  the  National 
Oceanic  and  Atmospheric  Administration,  three  parishes 
in  Louisiana  (Jefferson,  Calcasieu,  and  Orleans)  are 
participating  in  pilot  projects  on  implementation  of  the 
recommendations  of  the  National  Research  Council 
(NRC)  studies.  These  projects  have  included  all  of  the 
major  components  outlined  in  the  NRC  reports.  Using 
the  Global  Positioning  System,  satellite  surveys  have 
been  conducted  to  density  the  parishes'  geodetic 
reference  network;  these  points  have  been  added  to  the 
National  Geodetic  Reference  System  (NGRS).  Accurate 
large  scale  base  mapping  is  provided  from  current  aerial 
photography.  Parcel  maps  showing  boundaries  are  being 
developed.  Land  records  are  being  verified  and  added  to 
the  data  base. 

A  lead  agency  has  been  designated  in  each  parish,  re- 
sponsible for  coordinating  the  needs  of  all  of  the  part- 
icipating agencies  and  users.  These  projects  are  receiv- 
ing 60  percent  Federal  funding  (provided  by  Congress  in 
the  annual  Commerce  Department  Appropriations  Act) 
and  are  matched  by  40  percent  local  funding. 

In  May  1984,  the  County  and  City  of  San  Diego  entered 
into  a  10-year  agreement  to  develop  a  "regional  urban 


information  system."  All  major  county  departments 
involved  in  permit  processing  and  land  use  matters 
participated  in  a  thorough  needs  assessment  before 
implementation  of  the  program.  The  City  of  San  Diego 
had  already  developed  its  city-wide  system.  The  cost  of 
this  integrated  program  called  "RUIS"  is  borne  by  the 
two  jurisdictions. 

It  had  long  been  recognized  by  the  County  and  the  city 
that  improved  staff  productivity  and  better  information 
for  decisionmaking  could  be  achieved  through 
automation  of  land-related  information.  RUIS  also 
provides  a  mechanism  to  coordinate  and  control  the 
implementation  of  computer  technology  throughout  the 
county  departments.  A  total  of  28  County  and  City 
departments  are  involved  in  the  program.  The 
centralized  approach  avoids  duplicative  and  incompatible 
systems  which  have  been  developed  in  jurisdictions  that 
have  taken  a  departmental  approach  to  geographic 
information  management.  It  benefits  the  private  sector 
and  the  general  public  through  the  creation  of  more 
uniform  processes,  as  well  as  forms  and  procedures,  both 
manual  and  automated.  The  seven  phases  of  the  RUIS 
work  program  are  scheduled  for  completion  in  1996. 

The  Computerized  Appraisal  Data  and  Mapping  System 
project  for  Franklin  County  (Ohio)  was  launched  in 
February  1987.  The  auditor  has  made  a  commitment  to 
implement  a  county-wide  geographic  information  system 
by  1992.  One  of  the  goals  of  this  project  was  to  develop 
and  implement  a  digital  data  base  containing  graphic  and 
non-graphic  appraisal  information  captured  on  an 
accurate  planimetric  base  mapping  foundation.  This 
effort  will  enhance  the  appraisal  process  by  greatly 
increasing  the  auditor's  information  storage,  retrieval, 
inventory  and  analysis  capabilities,  enabling  the  auditor's 
office  to  make  more  informed  judgments  that  will  help 
them  move  towards  equalization  taxation  for  the 
taxpayers  of  the  county.  This  appraisal  tool  will  change 
the  way  the  county  manages  appraisal  information  and 
allow  employees  to  spend  more  time  using  and  analyzing 
this  information  and  less  time  gathering  it. 

Prince  William  County,  Virginia,  is  a  good  example  of  the 
diversity  of  land  information  systems  at  the  local  level 
and  not  atypical,  so  this  county's  processes  and  pro- 
cedures are  provided  in  some  detail.  In  this  midsize  Vir- 
ginia county,  land  deeds  are  filed  with  the  Clerk  of  the 
Court  office  and  they  are  microfilmed.  A  copy  of  the 
microfilm  is  given  to  the  Real  Estate  Assessment  Office 
where  certain  information  is  abstracted  from  the  deed 
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and  an  Assessment  record  is  maintained  on  a  main  frame 
computer  for  use  by  all  county  agencies  or  offices. 
Copies  of  deeds  are  received  from  the  courthouse  and 
changes  due  to  completed  transfers  are  entered  in  the 
parcel  database.  New  parcels  and  subdivisions  are  com- 
piled using  coordinate  geometry  on  an  automated  map- 
ping system.  Digital  and  mylar  maps  are  updated  weekly 
and  new  tax  map  numbers  are  assigned  to  the  parcels. 
The  county  does  not  put  anything  on  their  property 
ownership  maps  that  does  not  appear  on  a  recorded  land 
document.  The  reason  for  this  is  that  the  property  maps 
are  being  used  as  the  basis  for  a  parcel  specific  data  base 
which  the  county  will  be  using  to  manage  land  related 
development.  Most  of  the  tabular  attribute  data  asso- 
ciated with  the  land  records  is  maintained  by  the  County 
Assessment  Office.  But  since  the  Assessment  Office 
defines  parcels  in  their  own  way  for  tax  purposes  there 
is  not  a  one-to-one  correspondence  between  the  records 
in  their  database  and  the  parcels  on  the  property 
ownership  maps.  The  development  of  the  county's  new 
LIS  taxation  module  will  deal  with  this  since  upon 
implementation  there  will  be  a  single  corporate  database 
where  no  data  elements  are  duplicated. 

The  City  of  Baltimore,  Maryland  has  one  of  the  nation's 
oldest  land  record  systems  and  the  Baltimore  data  are 
historically  very  extensive.  The  city  now  has  a  fully 
computer-based  facility  which  allows  users  and 
administrators  to  have  access  by  terminals  to  all  the  city's 
land  records.  The  current  system  now  covers  more  than 
300  terminals  attached  to  the  city's  main  frame  with 
access  to  land  information.  The  system  services  the  city's 
tax,  assessment,  ownership,  housing,  and  rental 
information  needs  for  a  large  number  of  departments 
and  agencies.  Because  of  the  centralization,  the  systems 
can  be  immediately  updated  and  the  latest  information 
made  available  to  city  departments  and  users. 

Minneapolis  I  Hennepin  County,  Minnesota  is  one  of  the 
most  promising  areas  in  LIS  development.  The  City  of 
Minneapolis  started  to  develop  an  integrated  LIS  in  the 
1970's  and  was  joined  by  Hennepin  County  and  together 
they  have  developed  a  fully  integrated  system.  The 
system  has  been  such  a  success  that  it  has  now  become 
the  model  for  three  other  contiguous  counties.  The 
surrounding  counties  of  Ramsey,  Dakota,  and 
Washington  are  all  in  different  stages  of  development  in 
their  systems  but  on  completion,  this  unified  system  will 
be  a  great  advantage  for  the  residents  of  the  region. 

Winston-Salem  I  Forsyth  County,  North  Carolina  began  dev- 


elopment and  implementation  of  a  modern  land  records 
information  system  in  the  early  1970s.  The  city  of 
Winston-Salem  and  the  state  legislature  both  shared  in 
the  start-up  cost  to  develop  the  county  pilot.  The  county 
wanted  a  system  that  would  be  for  the  benefit  of  all  of 
its  citizens.  They  wanted  the  ability  to  establish  property 
values  on  the  basis  of  current  market  data  and  to  be  able 
to  assure  residents  that  their  taxes  were  being  calculated 
according  to  the  true  value  of  their  property.  The 
system  had  to  be  able  to  respond  to  citizens  who  wished 
to  subdivide  their  property,  or  ascertain  their  zoning  or 
building  restrictions,  or  maps  showing  the  locations  and 
dimensions  of  their  property  or  any  other  information 
they  might  need  that  is  essential  to  real  estate 
transactions.  The  system  was  developed  to  satisfy  the 
county's  present  needs  but  with  a  capacity  of  expansion 
to  meet  changes  as  they  occur.  Requirements  were: 
first,  geodetic  control  supplemented,  as  needed,  by  field 
survey  points;  second,  aerial  photography  using  a 
calibrated  metric  camera,  flown  to  meet  specific  mapping 
accuracy  requirements;  third,  analytical  aerotriangulation 
to  extend  the  geodetic  control  network  with  sufficient 
density  and  accuracy  to  fulfill  map  accuracy  require- 
ments; fourth,  orthophoto  base  maps  to  meet  the 
specified  mapping  requirements  for  such  departments  as 
planning  and  taxation  and  to  satisfy  the  needs  of  the 
information  system  for  very  detailed  visual  presentation 
of  ground  information;  fifth,  highway  network  maps, 
which  include  the  precise  location  of  every  street 
intersection  and  right-of-way  centerline  in  the  county, 
digitized  from  existing  highway  plans  and  railroad  right- 
of-way  maps;  sixth,  parcel  maps  which  associate  legal 
parcel  dimensions  and  tax  map  descriptions  with  the 
orthophotography;  lastly,  the  use  of  line  verification  to 
delete  major  graphic  distortions  caused  by  errors  in 
existing  deeds  or  tax  maps  by  comparing  computer  drawn 
parcel  boundaries  with  orthophoto  maps.  The  structure 
of  the  data  base  will  be  some  160,000  parcels  entered 
into  the  system  when  the  project  is  completed.  Forsyth 
county  has  made  a  significant  investment  in  this 
pioneering  effort  and  coordinated  that  effort  with  related 
State  and  Federal  agencies.  The  State  has  been  very 
supportive  in  assisting  counties  to  develop  these  types  of 
systems. 

A  study  of  Louisville-Jefferson  County,  Kentucky  mapping 
and  data  needs  and  resources  confirmed  that  city  and 
County  agencies  and  local  utilities  are  mired  in  a  mass  of 
mapping  data-base  maps,  parcel  maps,  subdivision  maps, 
zoning  maps,  etc.  Further  study  revealed  that  26 
governmental  units  and  area  utilities  produce  or  modify 
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Ill  sets  of  maps  at  an  annual  cost  of  $3.2  million.  Of 
all  111  map  sets,  59  are  used  by  more  than  one 
organizational  unit  and  20  sets  are  used  by  more  than 
five  units.  Parcels  and  subdivisions  are  routinely  re- 
mapped at  least  six  times  by  government  and  utilities, 
often  at  different  scales  and  degrees  of  accuracy. 

In  total,  area  agencies  maintain  some  95  automated 
geographic  databases  and  110  manual  databases.  A  wide 
divergence  in  types  and  capabilities  of  computers 
throughout  agencies  means  that  communication  of  data 
among  agencies  is  complicated.  Replacing  current 
manual  mapping  practices  with  the  automated  system 
will  produce  savings  of  as  much  as  $5.7  million  over  a  10 
year  period.  Conservative  estimates  indicate  that  staff 
efficiency  will  increase  by  at  least  a  third  with  full  imple- 
mentation of  the  new  system.  Six  organizations  will  no 
longer  spend  their  resources  producing  the  same  parcel 
maps.  One  agency  will  map  an  area;  the  other  five  will 
have  complete  access  to  the  information  in  digital  form. 
The  plan  is  to  establish  an  active  local  partnership  that 
will  include  the  Metropolitan  Sewer  District,  local  gov- 
ernment agencies  and  departments,  community  and 
regional  units,  Louisville  and  Jefferson  County  utilities 
and  other  users.  The  partnership  arrangement  will 
permit  local  government  units  with  diverse  respons- 
ibilities-ranging from  land  management  to  public  safety 
-to  have  at  their  fingertips  the  most  current  geographic 
information  available  on  Jefferson  County. 

The  County  of  Los  Angeles,  California  consists  of  some  40 
departments  and  numerous  committees,  commissions, 
and  special  districts.  It  consists  of  4,084  square  miles  of 
area  from  the  ocean  to  the  mountains,  with  four  climatic 
types.  Approximately  50  percent  of  county  departmental 
information  is  related  to  geographical  locations,  via 
addresses,  parcels,  etc.  The  private  sector  and  other 
public  agencies  also  have  a  need  for  this  same  LIS 
information.  These  various  agencies  independently 
pursue  their  own  information  needs.  This  program  is  a 
result  of  the  desire  to  share  information,  to  reduce 
redundancy,  reduce  costs,  increase  service,  as  well  as 
allow  a  greater  range  of  capabilities. 

A  review  of  county-wide  LIS  information  needs  ident- 
ified seven  basic  problems  that  are  common  to  all 
departments  that  have  the  need  to  process  geographically 
related  information:  (1)  lack  of  structured  communica- 
tion regarding  sources  and  availability  of  geographically 
related  information;  (2)  lack  of  timely  and  convenient 
access  to  geographically  related  information;  (3)  geo- 


graphic information  is  not  always  current  and/or 
accurate;  (4)  due  to  the  lack  of  a  common  map  base, 
geographic  information  is  duplicated  and  maintained 
independently  by  several  departments/agencies;  (5)  main- 
taining existing  geographically  related  information  is 
extremely  time  consuming,  difficult,  and  labor  intensive; 
(6)  limited  correlation  between  graphic  (map)  and  non- 
graphic (attribute)  geographically  related  information; 
and  (7)  difficulty  in  combining  existing  mapped 
information  due  to  the  use  of  different  scales,  standards, 
accuracy  levels,  coordinate  systems  methodologies,  etc. 

Immediate  objectives  of  the  LIS  program  in  the  County 
of  Los  Angeles  include:  (1)  coordinate  multi-depart- 
mental LIS  efforts;  (2)  develop,  implement,  manage  and 
maintain  a  comprehensive  long-range  systems  planning 
effort  to  administer  a  county-wide  information  system; 
(3)  encourage  department  heads  to  become  personally 
involved  in  reviewing  existing  systems  and  the  long-range 
systems  planning  process  as  part  of  their  goals;  (4)  est- 
ablish policy,  management  and  funding  responsibilities  to 
implement  an  integrated  county-wide  geographic  system; 
(5)  determine  support  requirements;  (6)  pursue  legal 
changes  to  allow  recovery  of  development  costs  and 
participation  of  the  private  sector;  (7)  encourage  County 
departments  and  the  private  sector  to  commit  to  bridging 
their  departmental  geoprocessing  capabilities  to  a 
county-wide  LIS. 

The  management  alternative  selected  for  implementation 
recognizes  State  and  Federal  mandates  and  funding 
limitations.  Consequently,  the  following  four  phase  plan 
was  developed:  Phase  I  -  Ratification  of  the  system  by 
departmental  members;  Phase  II  -  Coordinate  cooper- 
ative efforts  on  a  continuous  basis;  Phase  III  -  Structure 
development  for  program  expansion  on  a  continuous 
basis;  Phase  IV  -  Achieve  and  manage  a  county-wide  LIS 
by  a  target  date  of  1997.  Land  information  processing 
and  automated  mapping  is  currently  being  done  within 
24  departments  of  the  County.  Each  department,  special 
district,  commission  and  committee  incurs  its  own  costs 
whether  or  not  a  joint  effort  is  pursued.  These  separate 
operations  have  duplications,  inefficiencies,  incompatibil- 
ities, inconsistencies  and  costs  which  can  be  saved. 
Establishing  a  coordinated  effort  to  share  information, 
resources  and  development  costs  will  serve  common 
needs. 

Clark  County,  Nevada  growth  has  placed  an  increasing 
burden  on  the  County  government's  performance  of  its 
functions.     To  cope  with  the  expanding  demand  for 
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services,  the  County  has  increasingly  employed  computer 
systems  to  increase  staff  productivity.  One  of  the  areas 
in  which  computers  offer  significant  improvements  in 
productivity  is  the  production  and  maintenance  of  maps 
and  the  processing  of  geographically  related  information. 
In  1980,  the  County  commissioned  a  study  that  resulted 
in  a  conceptual  design  and  implementation  plan  for  a 
geographic  information  system  (GIS). 

The  initial  focus  of  this  study  was  on  those  organizations 
within  the  County  which  regularly  maintain  and  use 
standard  map  sets.  This  study  began  with  an  analysis  of 
key  County  organizations  and  agencies  which  presently 
maintain  map  sets  and  which  include:  Public  Works 
Department,  Assessor's  Office,  Elections  Department, 
Fire  Department,  Comprehensive  Planning,  Las  Vegas 
Valley  Water  District,  and  the  Sanitation  District.  Uses 
from  reference  to  record  keeping  to  analysis  and  plan- 
ning were  evaluated.  A  major  focus  of  this  analysis  was 
an  evaluation  of  which  features  could  be  combined  into 
a  centralized  data  bank  and  which  uses  could  be  accom- 
modated with  that  centralized  set. 

Three  levels  of  capacity  were  specified:  (1)  minimum 
automation,  (2)  moderate,  and  highly  sophisticated,  and 
(3)  a  centralized  manual  operation.  Two  alternate 
moderate  level  configurations  were  specified,  one  based 
on  a  mini  computer  and  one  on  a  mainframe  type 
computer.  Necessary  support  resources  and  data  entry 
were  also  specified. 

The  findings  of  the  cost  benefit  analysis  indicate  a  strong 
potential  for  automation.  The  review  of  the  present 
operations  indicates  that  89  persons  in  eight  depart- 
ments, offices,  and  districts  in  the  County  are  employed 
full  or  part  time  in  map  activities.  This  results  in  an 
annual  personnel  cost  of  over  $650,000  and  a  total  main- 
tenance cost  of  $683,000.  Taking  into  consideration 
inflation  and  an  increase  in  information  requirements 
due  to  continued  development  in  the  County,  the  costs 
for  the  next  five  years  will  be  an  estimated  $5  million 
dollars,  or  an  average  annual  cost  of  $1,000,000  if  the 
manual  approach  is  continued.  On  the  other  hand, 
acquisition  and  use  of  a  moderate  level  computer  system 
by  those  eight  organizations  would  reduce  the  five  year 
cost  to  $2,685,000,  or  an  average  of  $537,000  per  year 
including  acquisition  in  the  first  year  and  operation  and 
maintenance  for  five  years.  This  savings  of  $2,280,000  or 
$456,000  per  year  for  an  automated  mapping  approach 
indicates  that  automation  is  definitely  more  economical 
than  continuing  manual  maintenance. 


Automation  of  the  type  evaluated  in  this  study  has  been 
undertaken  by  numerous  cities  and  counties  around  the 
country.  While  this  is  a  relatively  new  technology  in 
local  government,  the  indications  from  those  who  have 
employed  it  are  quite  positive.  Productivity  has  im- 
proved and  numerous  benefits  from  the  flexibility, 
standardization,  and  quality  have  been  obtained.  The 
computation  and  data  handling  capabilities  of  the  auto- 
mated system's  computer  have  provided  additional 
benefits. 

DuPage  County,  Illinois  is  one  example  of  a  basic 
mapping  project  in  which  the  county  undertook  a 
remonumentation  and  mapping  project  in  1980  and 
spent  nearly  $2  million  over  seven  years  to  customize  a 
mapping  system  in  their  mainframe  environment.  They 
expect  a  $400,000  annual  savings  and  improved  land 
information  for  all  municipalities  in  the  county  through 
the  use  of  a  sophisticated  telecommunications  network. 

Wyandotte  County,  Kansas  is  an  example  of  a  single 
purpose  project  that  has  triggered  greater  benefits.  The 
county  has  developed  a  parcel  level  land  records  system 
over  the  past  eleven  years.  The  effort  was  initiated 
because  of  a  poorly  documented  and  inaccurate  property 
tax  roll.  Many  parcels  were  improperly  assessed  and 
missing  from  the  tax  roll  entirely.  Using  Federal 
Revenue  Sharing  funds,  the  County  was  able  to 
undertake  a  phased  project  to  improve  their  cadastre. 
The  County  assumed  full  funding  for  the  project  which 
included  66,000  parcels  in  1979.  The  project  cost 
approximately  $1.2  million  through  1984.  In  1983, 
increased  revenues  from  delinquent  taxes  identified  by 
the  system  exceeded  the  total  ten-year  program  budget. 
The  system  is  now  being  used  as  the  basis  for  other 
county  activities  such  as  tracking  of  voter  precincts  and 
other  mapping  activities. 

Orange  County  and  the  City  of  Orlando,  Florida  is  one  of 
the  largest,  most  comprehensive  LIS  projects  in  local 
government.  It  was  undertaken  in  conjunction  with  the 
County  Appraiser.  Three  government  entities  have 
committed  $10  million  dollars  over  five  years  to  create 
a  digital  base  map  tied  to  a  rudimentary  geodetic 
network.  The  digital  base  map  supports  and  is  sup- 
ported by  the  daily  operations  of  every  government 
operation  from  the  subdivision  of  land  into  transferable 
parcels,  through  the  permitting  of  construction,  to  the 
delivery  of  services  to  occupants  of  new  buildings.  The 
Appraisers  will  be  able  to  monitor  all  changes  in  prop- 
erty values  on  a  daily  basis  using  distributed  processing 
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capabilities.  The  new  system  is  essential  for  the  enforce- 
ment of  new  state  laws  requiring  the  monitoring  of  dev- 
elopment and  the  availability  of  basic  services  such  as 
roads,  water,  sewer,  and  parks.  There  is  also  a  strong 
infrastructure  component  which  will  allow  the  monitor- 
ing of  the  roads  and  pipelines  from  design  through  main- 
tenance and  replacement.  The  system  design  recognizes 
the  essential  link  between  the  graphic  and  non-graphic 
components  of  land  information  and  the  fact  that  land 
information  is  a  basic  necessity  for  all  government 
activity. 

The  Indianapolis,  Indiana  IMAGIS  (Indianapolis 
Mapping  and  Geographic  Infrastructure  System)  project 
began  in  late  1985  as  a  single-department  project  and 
has  grown  into  a  consortium  with  eight  initial 
participants  from  both  the  private  and  public  sectors. 
The  consortium  was  initially  bound  by  a  "Memorandum 
of  Understanding"  and  ultimately,  by  the  "IMAGIS 
Service  Agreement"  between  Indiana  University  and  the 
eight  participants.  From  its  inception,  the  IMAGIS 
consortium  was  intended  to  produce  a  county-wide 
comprehensive  land-related  digital  database  that  would 
serve  as  the  AM  element  of  an  AM/FM  (Automated 
Mapping/Facilities  Management)  Project.  Six  of  the 
eight  participants  have  started  FM  projects. 

The  IMAGIS  project,  from  its  inception,  has  always 
envisioned  that  FM  applications  would  be  the 
responsibility  of  each  participant.  Since  the  participants 
each  will  use  the  same  land  base,  the  information  created 
from  the  collective  FM  programs  will  be  compatible,  at 
least  on  a  geographic  basis.  This  compatibility  offers 
many  opportunities  for  academic  and  sociological  uses. 
Costs  for  creating  the  land  base  (AM)  is  approximately 
$21  per  land  parcel  with  approximately  86%  being 
conversion  costs.  The  remaining  14%  is  for  hardware 
and  software  needed  to  use  the  land  base  and  does  not 
include  data  communication  and  IMAGIS  administrative 
costs.  The  FM  program  cost  is  approximately  $760  per 
mile  of  sanitary  sewer  or  $7.50  per  customer  served. 
Hardware  and  software  costs  are  24%  of  the  total,  and 
conversion  costs  are  75%.  Much  of  the  conversion  cost 
is  due  to  inadequate  existing  manual  records. 
Approximately  $1.2  million  in  conversion  costs  could 
have  been  saved  with  adequate  records. 

Rural  county  efforts.  Land  information  systems  simul- 
taneously serving  real  property  taxation,  land  transfer, 
and  land  use  planning  functions  in  local  government 
have  been  developed  mostly  in  metropolitan  areas.    A 


simplified  scheme  providing  land  information  common 
to  several  offices  in  a  rural  county  government  is  the 
Rappahannock  County,  Virginia  Land  Information 
System  (RAPLI-II).  It  is  based  on  a  geographic  ident- 
ifier and  three  computerized  land  information  files  on 
ownership,  transfers,  and  physical  features  of  land.  To 
test  the  technical  and  economic  feasibility,  an  operation- 
al model  system  was  built  and  compared  to  the  concur- 
rently functioning  manual  system.  The  system  was 
technically  feasible  in  the  sense  of  generating  legally 
required  reports  and  economically  feasible  in  the  sense 
of  reducing  recordkeeping  costs  in  local  government. 

The  costs  and  benefits  to  the  county  government  of 
RAPLI  were  the  subject  of  a  1976  study  that  concluded 
that  RAPLI-II  is  economically  feasible  on  the  strength  of 
cost  savings  alone  (that  is,  without  any  value  attached  to 
improved  performance  or  additional  capability).  The 
return  would  be  nearly  9  percent  on  the  development 
costs  for  the  entire  system,  even  though  the  land  use 
system  adds  much  to  cost  and  cannot  account  for 
financial  savings  because  there  is  no  ongoing  procedure 
on  which  to  save.  If  economic  benefit  were  assigned  to 
the  land  use  subsystem,  net  savings  to  the  county  would 
cover  development  costs  in  3  years.  Procedures  can  be 
adapted  to  meet  the  needs  of  a  particular  local 
government,  but  the  land  information  system,  to  be 
complete,  must  encompass  assessment  and  taxation, 
conveyancing,  and  land  use  planning  and  regulation. 
Systems  such  as  RAPLI-II  should  integrate  data  from  all 
county  offices  through  a  common  parcel  identifier; 
incorporate  the  functions,  files,  and  reports  of  all  county 
offices;  simplify  the  system  so  that  it  is  understood  and 
used  by  personnel  in  all  offices;  prevent  increases  in 
public  expenditures;  and  maintain  flexibility  for 
expanding  and  adapting  to  new  demands  for  information. 

After  programs  are  written  and  procedures  are  devel- 
oped, costs  for  additional  computer  work  are  minimal. 
The  cooperation  that  is  the  heart  of  a  RAPLI-II  type 
system  within  the  county  is  the  key  to  successful  record 
keeping  among  counties.  This  experiment  indicates  that 
small  counties  can  improve  their  present  information 
system  with  minimal  change  in  procedures  with  a  net 
savings  in  resources  and  with  substantial  room  for 
growth  and  improvement.  Many  larger  systems  have 
been  designed  to  solve  volume  problems  and,  as  such, 
their  procedures,  techniques,  and  equipment  call  for 
specialization,  speed,  and  space  reduction.  RAPLI-II 
stresses  simplicity  and  flexibility;  it  is  understandable  and 
usable  by  all  county  employees. 
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Private  industry  and  organizations  are  taking  advantage 
of  the  opportunities  presented  by  the  overwhelming 
demand  for  LIS.  Existing  companies  are  adopting  new 
technologies  and  new  companies  are  developing  around 
the  evolving  needs.  Industry  is  compelled  to  move  ahead 
even  without  national  models  or  standards. 

Private  surveying  and  mapping  firms  play  a  significant  role 
in  the  evolution  of  an  integrated  LIS.  The  necessary 
densification  of  geodetic  control  is  often  undertaken  by 
private  surveying  firms,  coordinates  are  "run  in"  to 
establish  locational  ties  for  medium  and  large  scale 
municipal,  commercial,  and  private  projects.  Property 
line  surveys  identify  the  relative  or  absolute  position  of 
individual  parcels,  buildings,  infrastructures  and 
appurtenances.  A  parcel  based  LIS  presumes  adequate 
location  of  property  lines  and  extent  of  ownership.  This 
information  may  be  unreliable  if  a  Licensed/Registered 
Surveyor  is  not  involved  with  the  creation  of  the 
cadastral  data.  Just  as  an  attorney  maintains  a  title  file, 
private  surveyors  retain  research  records  gathered  in 
doing  background  investigations  prior  to  beginning  field 
surveys.  These  research  records  contain  accumulated 
information  which  is  parcel  based,  and  are  an  excellent 
source  of  data  for  an  LIS. 

Private  surveyors  act  as  advocates  for  parcel  based 
systems  at  the  local  level,  since  they  are  among  the 
primary  generators  of  LIS  data.  Additionally,  private 
surveyors  and  photogrammetrists  are  becoming 
increasingly  involved  with  the  creation  of  base  maps  for 
local  governments.  Surveyors  understand  the  legal 
requirements  of  land  information  and  their  work  must  be 
capable  of  sustaining  review  and  adjudication  by  a  court 
of  competent  jurisdiction. 

The  greatest  percentage  of  funds  presently  being  spent  in 
this  country  on  LIS  implementation  involves  data 
conversion.  The  term  conversion  refers  to  the 
transformation  of  analog  data  from  paper  or  mylar  maps 
into  digital  form.  It  is  a  very  specialized  undertaking  and 
requires  editing  and  integrating  existing  source  maps. 
The  process  has  not  been  standardized  and  there  is  no 
one  accepted  model  that  can  be  used  by  any  local 
government  in  the  procurement  of  such  services. 

Private  photogrammetry  firms  have  for  decades  provided 
base  maps  for  local  government  and,  with  the  advent  of 
computer  technology,  these  firms  now  offer  clients  turn- 
key LIS  services  either  through  in-house  capabilities  or 
through  associations  with  surveyors  and  other  firms. 


These  companies  have  been  in  the  forefront  of  LIS  data 
collection  and  conversion  research,  developing  powerful 
capabilities  which  support  this  new  field.  There  are 
more  than  250  professional  photogrammetric  mapping 
firms  in  the  United  States.  Most  have,  as  a  minimum,  a 
digital  mapping  capability.  Others  can  offer  extensive 
LIS  services  from  primary  data  collection  to  serving  as 
consultants,  service  bureaus,  managers  of  government 
owned/contractor  operated  facilities,  as  well  as  data 
collection  and  management  contractors.  Among  these 
services  are:  aerial  photography  and  digital  satellite 
imagery,  aerial  photo  processing,  surveying  (cadastral, 
geodetic,  facilities  inventory,  engineering,  hydrographic, 
and  others),  analytical  aerial  triangulation,  conventional 
photogrammetric  mapping,  orthophotography,  digital 
mapping  and  digital  data  acquisition,  digital  terrain 
modeling,  graphic  and  attribute  data  base  compilation, 
data  conversion,  and  data  base  development  and 
management.  Many  of  the  leading  firms  have  formed 
relationships  with  other  organizations  to  provide 
financing  for  LIS  development. 

In  the  hardware/software  vendor  community,  LIS  is  emer- 
ging as  a  major  market  segment  of  the  computer  indus- 
try. At  least  four  types  of  vendors  can  be  identified: 
hardware  suppliers,  software  suppliers,  system  integra- 
tors, and  service  companies.  Some  companies  are  in- 
volved in  more  than  one  of  these  categories.  In  general, 
vendors  strive  to  provide  goods  and/or  services  to  auto- 
mate existing  LIS  workflows.  The  LIS  market  exhibits 
steady  growth  which  continues  to  attract  new  vendors. 
The  compound  annual  growth  rate  for  the  past  five  years 
has  been  between  25-30  percent,  with  similar  rates  pro- 
jected for  the  next  five  years.  In  1990,  the  market  is 
expected  to  exceed  $1  billion  for  hardware  and  software 
alone,  and  these  represent  only  20  percent  of  LIS  costs. 

Utilities  (usually  gas,  electric  and  telephone)  have 
numerous  functions  that  require  land  information  and 
they  are  important  collectors,  maintainers  and  users  of 
land  information.  Many  utilities  have  developed  complex 
and  sophisticated  land  information  systems  to  respond  to 
needs  for  efficient  management  of  their  facilities, 
responsive  service  to  their  customers,  and  compliance 
with  Public  Utilities  Commission  regulations.  The  land 
information  activities  of  a  utility  can  be  classified  into 
four  general  areas;  facility  management,  property 
accounting,  customer  billing,  and  real  estate  manage- 
ment. They  maintain  information  on  real  property  rights 
including  ownership  and  easements;  location  and  char- 
acteristics of  generation,  transmission,  land  distribution 
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facilities;  and  customer  accounts.  Utilities  have  tended 
to  operate  independently  in  maintaining  land 
information,  though  much  of  their  data  can  be  shared 
with  other  utilities  and  local  governments.  Utilities  have 
been  focusing  their  land  information  activities  for  the 
past  five  years  on  automated  mapping/facilities  manage- 
ment (AM/FM)  technology,  developing  sophisticated 
systems  and  extensive  data  bases  covering  the  land  base 
and  facilities  of  their  service  areas.  This  AM/FM  field 
will  continue  to  be  the  major  utility  land  information 
focus  for  the  foreseeable  future.  Estimates  of  the 
current  and  anticipated  AM/FM  investments  run  into 
billions  of  dollars.  Publicly  held  utilities  are  also 
involved  in  this  technology. 

Natural  resource  management  was  one  of  the  first  areas 
to  use  LIS  technology.  LIS  currently  is  used  by  resource 
scientists  for  a  wide  variety  of  applications  such  as 
mineral  extraction,  wildlife  habitat  identification  and 
management,  timber  harvest  planning,  snow  melt  runoff 
prediction,  and  monitoring  of  coastal  erosion.  Private 
and  government  organizations  have  been  using  LIS  for 
more  than  a  decade  to  manage  their  land-based  natural 
resources.  Activities  in  resource  management  can  be 
divided  into  two  areas:  renewable  resources  (forest 
products,  wildlife,  etc.),  and  non-renewable  (oil,  gas,  and 
wetlands,  etc.).  The  LIS  technology  being  adopted  by 
each  area  overlaps  in  terms  of  base  mapping  and  prop- 
erty records  management,  but  differs  in  terms  of  scient- 
ific disciplines.  Therefore,  application  software  designed 
and  used  by  one  area  will  not  automatically  satisfy  the 
other.  For  example,  the  oil  and  gas  industry  requires 
some  unique  capabilities  for  managing  geophysical 
(seismic),  petrophysical  (well  log),  and  geological 
(lithology)  data  in  an  integrated  fashion.  This  requires 
different  data  models  and  algorithms  than  are  typical  of 
other  industries,  such  as  forest  products.  However,  the 
basic  land  data  is  the  same  as  that  used  by  the  local 
government  in  whose  jurisdiction  the  land  parcels  are 
located.  The  standardization  of  land  records  would 
improve  the  ties  among  all  disciplines  and  industries. 

Infrastructure  management  is  primarily  a  public 
responsibility.  However,  there  is  a  large  private  industry 
which  support  the  entire  life  cycle  of  public  works  from 
the  engineering  planning  stage,  through  construction  and 
maintenance,  to  eventual  planning  for  replacement. 
There  is  currently  nearly  $3  trillion  dollars  of  existing 
infrastructure  in  the  United  States.  This  infrastructure 
includes  roads,  bridges,  ports,  water  and  waste-water 
systems,  mass  transit,  and  airports.    In  constant  1982 


dollars,  Federal  spending  for  non-defense  infrastructure 
is  expected  to  increase  to  $15  billion  in  1990,  up  $9.1 
billion  from  1980  levels.  In  order  to  manage  this 
infrastructure,  the  industry  is  developing  automated 
management  systems  based  on  LIS  technology  and  data 
because  these  public  works  are  all  land  based,  i.e., 
location  is  the  primary  reference  for  the  physical  plant, 
be  it  a  pipe,  a  road,  a  rail,  a  dock,  or  a  terminal.  As  the 
National  Council  of  Public  Works  Improvement  con- 
cluded, "...there  is  convincing  evidence  that  the  quality  of 
America's  infrastructure  is  barely  adequate  to  fulfill 
current  requirements  and  insufficient  to  meet  the 
demand  of  future  economic  growth  and  development." 
Proper  planning  and  management  of  the  infrastructure 
requires  adequate  inventories  of  public  works.  The 
Council  on  Public  Works  Improvement  states:  "The 
Council  strongly  encourages  all  levels  of  government  to 
upgrade  the  quality  and  quantity  of  basic  public  works 
management  information  in  order  to  measure  and 
improve  system  performance."  At  present,  too  many 
infrastructure  investment  decision  in  America  are  made 
by  "the  seat  of  the  pants."  Small  and  medium-sized 
jurisdictions  (and  many  large  ones  too)  do  not  have 
complete  inventories  of  existing  facilities;  most  do  not 
conduct  regular  surveys  of  the  condition  of  public 
facilities  or  collect  information  on  the  quality,  quantity, 
or  cost  of  services." 

The  absence  of  leadership  in  the  LIS  industry  has 
prompted  professional  societies  and  associations  to 
action.  These  organizations  of  professionals  from  all 
elements  of  the  industry— private  and  public— are  grap- 
pling with  the  broad  interdisciplinary  nature  of  the 
issues.  They  have  begun  to  face  the  challenge  by  joining 
forces  to  examine  the  roles  of  each  profession  in 
supporting  the  industry  and  the  people  it  serves.  The 
activities  include  national  and  international  conferences 
and  seminars  that  are  forums  for  new  ideas,  educational 
programs  for  members,  and  initiatives  to  encourage 
educational  opportunities  in  colleges  and  universities 
that  support  the  LIS  interdisciplinary  need.  These 
organizations  reflect  the  expansive  growth  in  the  LIS 
area  in  the  mushrooming  attendance  at  conferences  and 
seminars  that  deal  with  the  subject.  A  joint  conference 
sponsored  by  four  major  professional  groups  held  in 
1988  attracted  more  than  3,000  people,  double  the  1987 
attendance  and  half  the  expected  attendance  for  1989. 
The  need  is  driving  the  industry.  Leadership  is  needed 
to  coordinate  the  progress  being  made.  Adequate 
inventories  must  locate  the  components  of  the  infra- 
structure and  link  them  to  the  land  and  jurisdictions  they 
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serve.  LIS  technology  is  the  only  feasible  management 
tool  for  this  growing  inventory  of  $3  trillion  of  pipes, 
valves,  highways,  bridges,  runways,  rail  switches,  and 
intersections.  The  FM  Automation  Newsletter  estimated 
in  1986  that  the  market  for  infrastructure  management 
systems  and  services  will  be  $90.6  billion  by  the  year 
2000.  If  everyone  uses  different  data,  in  different 
formats,  with  different  standards  for  describing  the  land, 
the  inventory  will  be  piecemeal  and  chaotic;  the  monies 
spent  on  data  development  will  be  misspent  and  the 
safety  and  well-being  of  citizens  compromised. 

International  Activities.  The  importance  of  land 
information  management  has  been  recognized  around 
the  world.  Most  governments  have  the  same  require- 
ments to  monitor  and  manage  land  information  within 
their  jurisdiction.  For  example,  in  Canada,  the  Federal 
and  Provincial  levels  of  government  are  taking  respons- 
ibility for  the  basic  mapping  and  data  collection  stan- 
dards that  support  the  more  detailed  LIS  activities  of 
local  governments.  Responsibility  for  topographic  map- 
ping in  Canada  is  shared  by  three  levels  of  government. 
The  Federal  Government  is  responsible  for  small  scale 
mapping  (1:50,000  and  smaller);  the  Provinces  are  re- 
sponsible for  medium  scales  (1:10,000  to  1:20,000);  and 
local  governments  map  at  the  largest  scales  (larger  than 
1:2000).  The  higher  levels  of  government  have  been 
instrumental  in  the  development  of  the  essential 
mapping  at  all  levels.  They  have  accomplished  this 
through  the  selection  of  standards,  implementation  of 
education  programs  for  government  and  the  private 
sector  to  encourage  the  use  of  standards,  and  the 
granting  of  seed  monies  to  initiate  projects  that  use  the 
standards  and  serve  as  pilot  projects  to  test  the  standards 
and  LIS  concepts. 

The  Province  of  Ontario  encouraged  the  adoption  and  use 
of  standards  by  the  private  surveying  and  mapping 
industry  by  funding  50  percent  of  qualifying  projects  for 
two  years.  It  did  this  to  build  LIS  capabilities  of  private 
industry.  This  initiative  led  to  the  establishment  of  a 
consortium  of  government  and  private  groups  that 
furthered  the  development  of  standards  and 
specifications  for  high  quality,  accurate  topographic  and 
land  ownership  data  bases.  This  expertise  at  the 
provincial  level  is  being  translated  into  municipalities 
throughout  Ontario.   Costs  for  projects  are  shared  by 


Federal,  Provincial,  municipal  and  private  industries, 
including  utilities.  The  Director  of  the  Geographic 
Information  Systems  Division  in  the  Department  of 
Energy,  Mines  and  Resources  in  Ottawa  has  said  that 
perhaps  the  greatest  benefit  of  LIS  is  that  it  has  provided 
a  mechanism  for  cooperation  across  governmental 
boundaries  and  with  the  private  sector. 

France  has  outlined  a  30-year  plan  to  automate  all 
mapping  functions  throughout  the  country  by  the  year 
2019.  The  French  County  of  Herault  has  joined  with  the 
IGN  (Institut  Geographique  National)  to  become  the 
first  county  in  France  to  begin  development  of  a 
computerized  land  information  system.  Eventually, 
independent  organizations  such  as  utilities  and  railroads 
will  join  the  project  development. 

Other  countries  have  also  recognized  the  need  for  a 
coordinated  approach  to  a  national  problem;  given  that 
the  issue  is  bigger  than  any  one  unit  of  government,  be 
it  Federal  or  municipal.  Land  information  modern- 
ization is  taking  place  in  both  highly  industrialized 
nations  and  in  third  world  countries.  Some  of  the 
countries  involved  in  establishing  LISs  include  West 
Germany,  Japan,  India,  China,  Australia,  Sweden,  as  well 
as  countries  in  Africa  and  South  America.  The  World 
Bank  is  currently  preparing  a  report  entitled  "Land 
Management  Information  for  Urban  Development: 
Needs,  Issues,  and  Options"  which  deals  extensively  with 
LIS  development,  use,  and  advantages. 

Summary.  The  management  of  land  information  is 
developing  into  one  of  the  largest  industries  in  the 
United  States.  There  are  few  activities,  especially  at  the 
local  government  level,  that  do  not  require  information 
by  location  in  order  to  function  properly.  Ongoing  LIS 
activities  are  driving  the  development  of  a  major  new 
technology.  Private  industry  is  responding  to  the  billions 
of  dollars  required  to  build  and  implement  this 
technology.  However,  there  is  an  urgent  need  for  State 
and  Federal  government  leadership  to  guide  and 
coordinate  the  growth  of  LIS  activities,  and  to  improve 
the  management  of  land  information  resources.  The 
overriding  concern  is  to  provide  for  the  intelligent 
management  of  the  land.  The  solution  is  the  better 
management  of  the  information  about  the  land. 
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Chapter  VI 

COORDINATION 


Overview.  A  multipurpose  LIS  is  complex  to  implement 
because  its  success  depends  on  bringing  together  in  an 
integrated  network  a  wide  range  of  information  including 
earth  sciences,  environmental  and  natural  resources, 
infrastructure,  real  property,  legal  descriptions,  and 
socio-economics.  Perhaps  the  most  important 
complexity  is  the  political  structure  under  which  the  LIS 
is  destined  to  operate  in  the  United  States.  While  land 
ownership  information  is  maintained  in  many  countries 
at  the  national  level,  such  a  restructuring  in  the  United 
States  would  be  politically  impossible,  even  though  it 
may  be  the  most  efficient  way  to  support  all  needs  for 
land  information. 

A  more  feasible  concept  provides  for  operating  a 
network  of  land  information  systems  at  county/municipal, 
State  and  Federal  levels.  This  network  would  be 
operated  with  Federal  and  State  support  and  guidance, 
under  standards  that  will  assure  ties  to  approved  geo- 
detic reference  points  and  data  quality  that  will  permit 
full  and  efficient  exchange  of  the  information  to  meet 
the  needs  of  all  potential  users.  Achieving  coordination 
is  the  most  important  concern  in  establishing  a  multi- 
purpose LIS.  Focal  points  established  at  each  govern- 
mental level  and  in  key  organizations  in  the  private 
sector  would  assure  this  coordination. 

Roles/Responsibilities 

County/Local.  Maintaining  land  title  records  is  a 
function  of  county  governments  (or  their  equivalents)  in 
the  U.S.,  except  in  some  New  England  states  where  it  is 
a  function  of  city  and  town  governments.  Municipalities, 
counties  and,  in  some  cases,  special  districts  are 
developing  land  information  systems,  but  like  all  levels 
of  government,  at  a  much  slower  rate  than  the  growth  of 
technological  capabilities.  Local  governments  have  a 
long  and  complex  development  time  line  to  be  organiza- 
tionally able  to  build  land  information  systems  and  inter- 
organizational  resources  and  systems.  They  also  have 
greater  information,  capital,  and  human  resource  needs 
than  the  Federal  and  State  sectors.  As  noted  previously 
in  this  report,  the  content  of  land  records  is  more  related 
to  functions  of  local  government  than  to  those  of  State 
or  Federal  agencies.  For  any  given  parcel  of  privately- 
owned  land,  data  are  more  likely  to  be  already  on  file  in 


the  local  property  assessment,  county  surveyor,  municipal 
engineer,  building  department,  and  recorder's  offices  to 
support  current  functions  than  to  be  on  file  in  State  or 
Federal  offices.  Local  governments  manage  the  greatest 
amount  of  land  information  at  the  parcel  level,  and 
provide  the  largest  number  of  services  to  the  public,  such 
as  those  involving  public  utilities  and  public  safety.  They 
rely  on  land  information  for  many  needs,  not  the  least  of 
which  is  land  zoning  and  property  taxation.  In  addition, 
special  districts  provide  services  such  as  utilities,  schools, 
and  fire  protection,  and  exist  for  specific  geographical 
areas.  LISs  are  being  developed  and  managed  by  these 
districts  and  by  other  such  entities. 

County  and  local  governments  serve  as  the  primary 
citizen  access  point,  and  also  provide  information  to 
meet  Federal  and  State  agency  needs  for  local  land 
information  programs.  The  investments  being  made  by 
local  governments  every  year  in  extending  and  updating 
their  files  on  land  parcels  are  substantial.  However,  the 
file  contents  seldom  are  maintained  in  a  form  adequate 
for  Federal  projects  or  for  merging  with  data  from 
neighboring  areas  in  a  regionwide  or  statewide  analysis. 
Nevertheless,  the  files  of  local  government  agencies 
define  the  state-of-the-land  records  in  most  areas,  and  it 
is  necessary  to  build  upon  them  in  a  national  program 
rather  than  to  duplicate  them. 

Since  the  content  of  land  records  is  closely  related  to 
functions  of  local  government,  local  agencies  may  assume 
larger  shares  of  responsibility  for  the  components  that 
depend  on  unique  local  activities;  i.e.,  the  larger-scale 
cadastral  maps,  the  land  parcel  register,  and  the  land 
parcel  data  files.  It  is  at  this  level  of  government,  close 
to  the  individual  citizen  and  to  the  individual  parcel  of 
land,  that  combinations  of  human  and  technical 
resources  are  needed,  including  organizing  procedures 
that  result  in  the  collection,  storage,  retrieval, 
dissemination,  and  use  of  land  data  in  a  systematic  way. 

A  framework  that  supports  continuous,  readily  available, 
and  comprehensive  land-related  information  at  the  parcel 
level  should  be  local  in  nature  in  order  to  meet  the 
particular  demands  of  citizens  and  officials  close  to  the 
making  or  implementation  of  decisions  about  parcels  of 
land.     A  local  LIS  necessarily  reflects  factors  that 
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consider  the  needs  of  other  jurisdictions,  including 
Federal  and  State  Governments  and  the  private  sector. 
Such  a  system  provides  the  means  to  transmit  land 
information  "to  and  from1'  the  other  levels  of  government 
and  the  private  sector. 

It  will  be  up  to  each  local  government  to  organize  and 
maintain  the  files  for  its  own  land  area  within  that 
framework,  and  to  take  maximum  advantage  of  them  for 
the  planning  and  administration  of  local  programs. 
Local  governments  will  continue  to  be  the  operating 
agencies,  the  providers  of  this  public  service,  when  an 
LIS  network  is  in  place. 

States.  The  State  role  in  land  information  activities  is 
emerging  as  a  key  link  in  the  highly  decentralized 
intergovernmental  system  of  this  country.  At  the  State 
level,  land  information  activity  resembles  both  Federal 
and  local  levels  organizationally,  being  highly  diversified 
across  numerous  agencies  and  disciplines.  The 
distinguishing  factor  at  the  State  level  is  that  the 
maintenance  of  land  ownership  records  is  not  the  driving 
force  that  it  is  at  the  local  level.  The  States,  however, 
create  and  define  the  legal  and  operating  environment  in 
which  local  governments  operate,  where  the  primary 
responsibility  for  land  record  maintenance  rests.  A  key 
responsibility  of  the  States  is  to  coordinate  the  collection 
and  maintenance  of  data  elements  by  State  and  local 
agencies  as  well  as  the  use  of  standards  terms  and 
procedures.  Through  these  and  other  actions,  a  state  can 
manage  land  information  activities. 

It  is  becoming  increasingly  clear  that  a  substantive  State 
role  is  critically  needed  to  maximize  the  cost  efficiency 
and  consistency  of  basic  land  records  and  systems. 

Variations  across  States  are  extensive  in  specific  land 
information  activities,  their  mandates,  the  underlying 
decisionmaking  needs  and  policy  purposes,  the 
administrative  configurations,  State/local  relationships, 
the  authority  vested  in  the  various  State  agencies,  and 
the  financing  mechanisms  available.  For  this  reason, 
generalizations  made  from  State-specific  examples  are 
limited.  However,  it  is  fair  to  characterize  the  general 
State  role  in  the  past  as  more  supportive  of  a  viable 
Federal  role  than  dependent  upon  the  State's  own 
capabilities  to  build  and  coordinate  a  land  information 
network.  This  appears  to  be  due  to  the  heavy  influence 
of  Federal  activities  directly  on  the  local  level  (standards, 
definitions,  and  methodologies). 


As  early  as  the  late  1960s,  however,  some  States,  using 
their  own  funds,  attempted  to  build  strong,  centralized 
land  information  capabilities  to  maintain  common  data 
bases,  primarily  in  the  natural  resources  area.  Today,  a 
wide  variety  of  data  users  in  some  of  these  States  are 
reaping  the  benefits  as  they  apply  the  resulting  integrated 
information  to  a  variety  of  State  policy  and  individual 
decisions. 

Many  States  recently  have  been  reexamining  and 
enhancing  their  role  due  to  several  influences.  At  the 
Federal  level,  these  factors  include  shifts  in  governmental 
responsibility,  budget  cuts  in  related  information 
activities  and  programmatic  areas,  minimal 
encouragement  of  inter-agency  information  coordination, 
and  a  diluted  role  in  information  resource  management 
activities.  In  addition,  recommendations  from  the 
National  Research  Council's  studies,  cited  earlier  in  this 
report,  may  also  have  encouraged  increased  State 
activity.  Other  external  factors  include  the  increasing 
amount  of  local  expenditures  in  LIS  and  the  large 
number  of  incompatible  products. 

Internal  factors  including  the  recent  growth  in  and 
changing  nature  of  State  program  responsibilities, 
coupled  with  the  reality  of  fiscal  limitations,  have 
generated  increased  pressure  for  more  comprehensive, 
compatible,  and  reliable  land  information.  As  the 
competition  for  scarce  resources  among  different  policy 
areas  and  programs  becomes  particularly  acute,  the 
Governor  and  other  key  State  officials  require  high 
quality  information  on  State,  sub-State,  and  regional 
jurisdictions  to  make  informed  decisions  and  to  identify 
critical  future  issues.  The  State's  businesses  and  citizens 
need  land  information  to  make  informed  social, 
economic,  and  geographic  choices. 

Regional  partnerships  with  an  increased  focus  on  sharing 
land  information  are  also  emerging  as  technology  makes 
this  a  reality.  The  States  and  selected  localities  have 
been  acquiring  new  technology  and  rapidly  automating 
complex  information  systems  to  keep  current.  This 
growth  in  technology  comes  with  an  associated  growth  in 
costs,  duplication,  inefficiencies,  and  incompatibilities 
among  existing  State,  Federal  and  local  data  systems. 
The  result  is  stress  on  States'  ability  to  synthesize  or 
consolidate  information  from  a  variety  of  sources  as  a 
rational  basis  for  policy  making.  While  increasing 
emphasis  on  State  information  resource  management  has 
begun  to  address  these  issues,  work  in  functional  areas 
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such  as  land  information  becomes  all  the  more  import- 
ant. These  influences  have  crystallized  the  need  for 
more  formal  State  involvement  in  land  information 
activities  from  policy,  operational,  and  technological 
perspectives.  The  essential  role  of  each  State  govern- 
ment is  envisioned  to  be  that  of  the  provider  of  a 
complete  range  of  "systems  functions"  or  development 
and  coordination  activities  that  can  best  be  carried  out 
at  the  State  level  and  enable  the  local  provision  of 
quality  land  information-related  services  to  citizens  and 
the  private  sector.  Functions  of  the  States,  in 
cooperation  with  local  entities-the  maintainers  of  land 
records-could  include  the  responsibility  to: 

1.  Maintain  Federal/State  relations  (liaison)  and 
facilitate  intergovernmental  information  sharing; 

2.  Coordinate  land  information  activities  among  State 
agencies; 

3.  Administer  funds  (Federal/State)  to  local 
governments  and/or  allocate  resources  among  State 
agencies; 

4.  Strategically  plan  the  development  of  land 
information  systems  to  meet  multiple  user  needs; 

5.  Provide  oversight  for  technical,  data  definition,  and 
procedural  standards; 

6.  Oversee/monitor  funded  State  and  local  activities; 

7.  Conduct  research/evaluations; 

8.  Provide  training/technical  assistance  and  qualify/ 
certify  personnel; 

9.  Report  data  including  local  data  aggregations  to 
Federal  programs; 

10.  Disseminate  land  information  to  multiple-users. 

A  more  formal  State  commitment  to  land  information 
coordination  will  assure  a  wide  variety  of  State  and  local 
data  users  that  land  information  is  produced  more 
efficiently,  is  more  easily  accessible  to  all  user  groups, 
and  is  more  readily  understandable  and  suitable  for 
diverse  applications.  Decisions  of  State  governments  will 
set  the  trends  for  the  development  of  current  and  future 
land  information  systems  in  each  State.  Emerging  State 
activities,  however,  can  operate  successfully  only  if  the 


common  State  needs-such  as  Federal  interagency 
coordination,  leadership,  maintenance  of  Federal  land 
records,  data  collection,  and  assistance  on  multi-State 
issues-are  addressed  adequately  at  the  Federal  level. 

Federal  Government  Without  Federal  coordination, 
there  appears  to  be  little  chance  of  compatibility  among 
the  land  records  systems  of  the  individual  States. 
Likewise,  individual  county  and  municipal  land 
information  is  likely  to  become  compatible  only  where 
the  Federal  Government  or  other  coordinating  body 
issues  standards  and  procedures.  The  status  of  cadastral 
records  today  confirms  this  point.  At  the  opposite 
extreme  are  the  systems  for  which  the  Federal 
Government  has  set  high  standards  for  quality  and 
frequency  of  reporting  of  local  conditions  as  a 
prerequisite  for  receiving  Federal  funds.  Incentives  of 
this  type-for  example,  in  fields  such  as  water  pollution 
control,  hospital  administration,  and  education-have 
caused  local  administrators  to  respond  rapidly  to 
modernize  and  standardize  their  data  systems. 

A  number  of  Federal  agencies  are  also  developing 
automated  information  systems,  including  land 
information  systems  for  Federal  lands  they  manage,  or  to 
meet  responsibilities  to  manage  programs  that  require 
land-related  information.  These  agencies,  including 
major  land  managing  agencies  in  the  Departments  of  the 
Interior  and  Agriculture,  are  a  source  of  expertise  for 
other  levels  of  government.  These  agencies  are 
developing  national  and  regional  data  bases  that  contain 
information  of  great  value  to  State  and  local 
governments,  and  can  serve  as  models  for  State  and  local 
LIS  efforts.  As  stated  in  Chapter  V  (Ongoing 
Activities),  coordination  of  Federal  surveying  and 
mapping  activities  has  been  guided  by  the  OMB  Circular 
A- 16.  This  Circular,  which  was  last  revised  in  1967,  is 
currently  being  reviewed  and  will  be  updated  to  reflect 
support  for  Federal  coordination  and  leadership  as  well 
as  an  outreach  program  to  State  and  local  governments 
and  the  private  sector.  The  most  important  Federal  role 
in  development  of  a  national  LIS  could  be  characterized 
as  providing  leadership  and  support  in: 

1.  Research  and  technical  standards; 

2.  Coordination  and  support  to  States  in  seeking  ways 
to  better  use  available  funding; 

3.  Use  and  support  of  the  local  records  by  Federal 
agencies  whose  operations  relate  to  the  land; 
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4.  Setting  an  example  of  excellence  in  organizing  and 
maintaining  Federal  land  records; 

5.  Guidance  and  training. 

Additionally,  the  Federal  Government  should: 

1.  Identify  Federal  requirements  for  land  information 
data  and  provide  the  coordination  and  collection 
priorities  to  assist  in  ensuring  that  needs  are  met; 

2.  Provide  a  mechanism  for  the  development  and 
review  of  land  information  data  standards  within  the 
Federal  sector  that  will  facilitate  data  interchange 
and  avoid  or  minimize  the  costs  of  conversions  and 
incompatibilities; 

3.  Facilitate  the  economic  and  efficient  application  of 
land  information  systems  through  the  sharing  of 
experiences  and  applications; 

4.  Serve  as  a  forum  for  the  exchange  of  information 
and  ideas  on  technology  and  on  methods  for 
collecting,  managing,  and  using  land  information; 
and 

5.  Monitor  technology  and  identify  areas  in  need  of 
further  research  and  development. 

Private.  The  private  sector  plays  a  dual  role  as  builder 
and  user  of  land  information  systems.  The  private  sector 
can  make  a  valuable  contribution  in  the  development  of 
an  LIS  data  base,  as  well  as  in  the  maintenance  of  parcel 
maps  and  attribute  data.  Private  firms  have  made 
significant  investments  in  equipment,  personnel,  and 
training.  As  a  result,  their  capabilities  are  extensive  and 
varied.  The  private  sector  is  the  principal  developer  of 
new  hardware  and  software  to  support  LIS  activities.  As 
it  responds  to  the  periodic  needs  of  different 
governmental  agencies  for  basic  land  information  such  as 
surveys  and  other  data  collection  activities,  private 
industry  is  maintaining  expertise  that  is  valuable  to  most 
governments.  Private  LIS  development  performed  by 
utilities  and  environmental  engineering  firms  is  also  an 
excellent  source  of  data  that  can  serve  infrastructure 
management  needs  of  government.  The  private/public 
sector  relationship  should  be  symbiotic;  however,  this 
requires  coordination  that  can  come  only  if  there  is  a 
national  policy  or  program  to  give  structure  to 
development  and  use  of  the  technology.  A  large  part  of 
this  symbiotic  relationship  should  be  evident  in  a  strong 


LIS  education  program  through  professional  associations. 
The  development  of  college  curricula  that  support  the 
interdisciplinary  needs  of  LIS  is  needed  to  provide  an 
educated  work  force  for  an  expanding  LIS  industry. 

Summary.  Land  information  is  the  responsibility  of 
numerous  government  agencies  and  is  a  valuable 
resource  to  all  levels  of  government  and  to  many  in  the 
private  sector.  Many  of  these  organizations  are 
developing  their  own  land  information  systems  and  can 
define  their  own  roles  very  specifically.  The  problem  of 
coordination  has  been  one  of  establishing  a  mechanism 
to  deal  with  organizations  at  different  levels  of 
government  having  different  missions  and  that  have  not 
had  a  need  to  coordinate  in  the  past.  Federal  and  State 
agencies  should  assume  a  larger  share  of  responsibility 
for  the  components  of  land  information  systems 
involving  common  data  sources,  standards,  and  multi- 
State  integration. 

There  are  many  cases  when  one  organization  is  unaware 
of  land  data  another  organization  may  already  have  or  is 
planning  to  collect.  Often  data  classification  systems  are 
not  compatible  between  user  agencies,  thereby  resulting 
in  a  perceived  need  for  duplicate  coverage.  Information 
is  often  gathered  at  the  national  or  State  level;  but  at  the 
county,  municipal,  or  town  levels,  the  prevalent  opinion 
is  that  State  and  Federal  land  information  is  too  general 
or  inappropriate  in  scale  and  resolution  to  be  useful  for 
local  decisionmaking.  Ideally,  there  should  be  a  national 
plan  for  the  aggregation  of  land  information  that  is 
collected  locally  to  meet  local  requirements.  New  LIS 
technology  can  provide  the  tools  by  which  data  about 
land  can  be  integrated  to  address  complex  problems  at 
the  Federal,  State,  and  local  levels.  There  are  at  least 
four  areas  in  which  coordination  should  be  improved. 

First,  Federal  agencies  should  develop  a  coordinated  land 
information  management  process. 

Second,  it  is  also  essential  that  State  responsibility  in 
land  information  coordination  and  management  be 
defined  and  implemented.  This  process  should 
accommodate  the  needs,  schedules,  and  data  resolution 
requirements  of  State  and  local  governments  as  well  as 
the  private  sector. 

Third,  Federal  and  State  agencies  should  pay  closer 
attention  to  data  being  generated  and  used  by  county  and 
local  governments  as  well  as  the  private  sector.  Much  of 
these  data  are  of  higher  resolution  than  needed  at  the 
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State  or  national  level,  but  with  modern  LIS  technology, 
these  data  can  be  generalized  to  provide  a  more  efficient 
information  source  than  can  be  obtained  from  original 
collection  processes. 

Fourth,  coordination  mechanisms  should  be  put  in  place 
to  continually  revise  and  update  land  information.  Land 
information  is  seldom  static,  and  its  value  deteriorates 
with  age. 

While  there  has  been  considerable  progress  in  improving 
the  quality  of  land  information  systems,  both  in  geodetic 
reference  use  and  in  data  servicing,  there  has  been  much 
less  progress  in  bringing  this  huge  effort  into  a 
coordinated  network  to  address  the  total  national 
requirement. 

Until  this  is  accomplished,  the  growing  expenditure  of 
the  national  wealth  on  such  systems  will  not  provide  the 
uniform  high-quality  integrated  land  information  data 
base  critical  to  the  management  of  national  development 
and  resources. 

The  most  significant  action  that  can  be  taken  at  all  levels 
of  government  is  to  provide  a  focal  point  for  the 
coordination  of  land  information  activities  and  programs. 
This  focal  point  for  coordination  should  be  responsible 
for  addressing  issues  and  opportunities  that  cross  the 
boundaries  between  agencies,  jurisdictions,  and 
disciplines.  If  LIS  needs  and  requirements  are  to  be 
articulated  so  that  users  can  benefit  from  the  technology, 
a  program  must  be  designed  to  meet  these  goals. 

While  coordination  responsibilities  might  differ  in  detail 
at  each  level  of  government,  the  coordinating  bodies 
should: 


1.  Serve  as  the  focal  point  for  LIS  activities  within  the 
specific  level  of  government.  This  might  be  done 
with  a  committee  composed  of  representatives  of 
every  agency  responsible  for  land  information 
within  that  level  of  government,  including 
agencies  that  map,  manage,  and/or  use  land 
information.  The  purpose  of  the  committee 
would  be  to  develop  and  manage  LIS  policy  and 
programs; 

2.  Serve  as  liaison  with  other  levels  of  government  and 
the  private  sector; 

3.  Develop  and  implement  an  LIS  education  program 
for  government  agencies  and  the  private  sector; 

4.  Review  land  projects  and  programs  to  identify  those 
that  are  related  to  LIS,  and  facilitate  the 
development  of  those  projects  so  that  they  support 
the  LIS  policy  and  programs; 

5.  Identify  land-related  budget  items  and  review  them 
for  possible  benefits  or  savings  that  might  be  gained 
by  coordination  with  overlapping  projects  or  the  LIS 
development  as  a  whole. 

State  LIS  coordination  responsibilities  might  encompass 
more  detail.  It  may  be  necessary  to  provide  technical 
assistance  and  incentives  to  the  local  level  to  promote 
LIS  activities. 

Local  government  coordination  is  involved  in  the  most 
detailed  activities  because  it  is  at  this  level  that  the  most 
detailed  land  information  is  collected  and  maintained. 
The  role  at  this  level  is  to  help  in  the  development  of 
specific  systems  that  support  a  comprehensive  LIS  and 
mapping  program. 
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Chapter  VII 

GUIDELINES/STANDARDS 


Overview.  In  the  early  days  of  the  computer  industry, 
companies  that  supplied  information  technology 
generally  favored  a  proprietary  philosophy.  They  had  the 
idea  that  their  systems  could  operate  completely 
independently.  However,  as  technology  has  developed, 
there  has  been  a  move  to  adopt  common  standards. 
Information  will  be  stored  and  managed  as  separate 
(physical  and  logical)  sets;  nevertheless,  there  normally 
are  needs  to  exchange  and  share  data  among  the 
multiple  organizations.  Since  a  multipurpose  land 
information  system  won't  operate  under  a  single  control, 
there  is  need  for  standards  to  allow  the  exchange  and 
sharing  of  the  data  between  and  among  organizations. 

For  the  purposes  of  this  report,  a  standard  is  defined  as 
a  specification,  test  method,  definition,  classification,  or 
practice  that  has  been  approved  by  the  sponsoring  group 
and  adopted  in  accordance  with  the  procedures 
established  within  the  appropriate  laws,  regulations, 
directives  or  technical  society  (definition  adapted  from 
National  Institute  of  Standards  and  Technology). 
Standardization  requirements  encompass  functional, 
performance,  and  interface  aspects  for  any  system.  To 
exchange  land  related  information  effectively  from  one 
system  to  another,  an  efficient  mechanism  is  needed  that 
will  allow  the  use  of  the  data  without  losing  or  altering 
the  information.  To  satisfy  this  requirement,  an 
exchange  standard  should  provide  a  means  for  recording 
information  on  data  quality,  for  retaining  all  topological 
information,  and  for  classifying  the  features  and  their 
attributes  present  in  the  data.  An  exchange  standard 
should  be  flexible,  easy  to  use,  complete,  and 
unambiguous.  In  addition  the  data  should  include  an 
index  so  that  the  user  can  identify  an  original  data  set. 

The  goal  of  developing  and  implementing  standards  is  to 
provide  compatibility  across  multiple  levels  of  users,  both 
public  and  private.  One  way  to  describe  this 
compatibility  is  "systems  integration,"  which  provides  a 
framework  for  fitting  subcomponents  of  a  single  system 
to  others,  integrating  different  applications  programs  and 
operating  systems,  and  developing  and  installing 
standards  or  "open  systems."  The  standard  should  also 
address  the  human  definition  and  interpretation,  and  the 
physical  measurement  of  land  data.  Several  standards 
already  exist  and  can  be  incorporated  into  the  land 


information  system  structure  of  standards;  these  are 
described  in  the  following  section.  The  land  information 
standards  should  build  on  these  existing  standards  rather 
than  replace  them.  Modifications  and  additions  may  be 
necessary  to  adapt  them  to  specific  LIS  requirements, 
but  many  areas  are  already  covered.  The  standards 
should  achieve  acceptance  across  organizational  and 
professional  boundaries,  many  of  which  place  real  or 
perceived  constraints  on  the  process. 

The  standards  should  be  specified  carefully  to  support 
the  varied  interests,  perspectives,  and  requirements  of 
the  individual  organizations,  each  of  which  has  different 
functional  roles  regarding  land  information.  The 
developers  of  standards  can  anticipate  difficulties  in 
attempting  to  serve  these  multiple  interests. 

These  multiple  interests  require  data  at  varying  levels  of 
accuracy  even  within  an  organization.  For  example, 
capital  improvements  planning  does  not  use 
measurements  of  pipeline  locations  or  detailed  property 
dimensions,  but  engineers  and  work  crews  in  the  same 
agency  do  use  them.  A  Federal  or  State  soils  scientist 
does  not  use  property  identifiers  and  detailed  property 
lines  when  identifying  valuable  or  unstable  soils; 
however,  when  the  coal  government  must  appraise  the 
land  or  pass  laws  governing  the  use  of  the  unstable  soils, 
the  property  lines  and  ownership  are  essential. 

There  are  many  levels  of  an  LIS  that  involve  different 
amounts  of  effort  and  money.  Decisions  on  the  content 
of  an  LIS  are  being  made  every  day,  but  there  are 
currently  no  objective  models  that  describe  the  data 
alternatives  available  to  local,  State,  or  Federal 
governmental  agencies,  and  that  link  those  alternatives 
to  the  needs  or  requirements  they  would  serve. 
Standards  definitions  of  the  data  components  of  an  LIS 
that  specify  the  levels  of  data  content,  accuracy,  and 
quality  needed  to  meet  specific  requirements  would 
provide  a  guide  for  decisionmakers  and  a  basis  for 
comparing  systems  between  levels  of  government  and 
nationwide  for  data  sharing. 

What  is  Being  Done?  Numerous  accuracy  standards 
have  been  proposed  and  others  implemented  in  the 
United  States.   These  pertain  to  the  framework  of  the 
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multipurpose  cadastre;  namely,  the  geodetic  reference 
system  and  the  base  mapping  standards  for  the  United 
States.  Standards  of  accuracy  for  the  geodetic  reference 
system  (geodetic  control)  and  specifications  to  support 
these  standards  have  been  enacted  by  the  Federal 
Geodetic  Control  Committee  (FGCC).  These  standards 
evaluate  control  surveys  based  on  three  criteria: 
geometric  strength  of  figure;  instrumentation;  and  data 
reduction.  It  is  only  by  fulfilling  the  standards  within 
each  criterion  that  a  survey  can  be  categorized  by 
classification  as  first-,  second-,  or  third-order.  The 
FGCC  is  also  developing  a  guidebook  on  multipurpose 
land  information  systems. 

In  addition  to  the  standards  for  conventional  terrestrial 
surveying  listed  by  the  FGCC,  specifications  and 
standards  have  been  presented  for  photogrammetric 
control  by  Slama  (1983)  and  for  the  Global  Positioning 
System  by  the  FGCC  (1988).  Standards  for  mapping 
have  been  in  existence  for  more  than  40  years.  The 
United  States  National  Map  Accuracy  Standards 
(NMAS)  divide  the  standards  into  horizontal  and  vertical 
components.  Horizontal  accuracy  is  further  broken 
down  by  the  scale  of  the  map-whether  the  scale  is  larger 
or  smaller  than  1:20,000.  The  standards  are  based  on  a 
90  percent  level  of  certainty  that  the  plotted  position  of 
a  point  on  a  map  is  within  the  specified  radius  when 
compared  to  the  actual  ground  position  of  the  same 
point  scaled  on  the  map. 

There  are  a  number  of  weaknesses  with  the  NMAS.  One 
of  critical  concern  to  the  development  of  a  cadastral 
system  and  an  LIS  is  that  these  standards  were  developed 
primarily  for  the  national  mapping  program  where  the 
1:24,000  (7.5'  x  7.5')  quadrangles  are  considered  to  be 
large  scale.  It  is  for  this  reason  that  both  the  American 
Society  of  Civil  Engineers  (ASCE)  and  the  American 
Society  for  Photogrammetry  and  Remote  Sensing 
(ASPRS)  have  developed  large-scale  map  accuracy 
standards.  The  ASCE  developed  what  is  called 
Engineering  Map  Accuracy  Standards  (EMAS)  as  an 
alternative  to  the  large-scale  portion  of  the  NMAS.  The 
EMAS  was  developed  to  provide  greater  flexibility  in 
producing  maps  for  engineering  and  associated  purposes, 
while  preserving  an  unambiguous  standard  of  accuracy, 
and  using  more  generally  understood  error  terminology 
at  the  full  scale  of  the  mapped  feature.  The  standards 
developed  by  the  ASPRS  for  photogrammetric  mapping 
were  similar.  After  considerable  debate,  a  consensus  was 
presented  that  defines  the  standard  in  terms  of  the  root 
mean  square  error. 


Cadastral  surveying  standards  are  not  uniform 
throughout  the  U.S.  It  is  the  responsibility  of  the 
individual  states  to  promulgate  standards  for  surveying 
within  their  state.  An  informal  survey  done  in  1987 
showed  that  33  States  require  property  ownership  maps, 
and  37  States  require  or  recommend  parcel  identification 
systems.  While  six  States  use  State  plane  coordinates  as 
geographic  reference,  most  States  use  only  the  legal 
reference  systems,  such  as  the  Public  Land  Survey 
System.  The  American  Congress  on  Surveying  and 
Mapping  (ACSM)  and  the  American  Land  Title 
Association  (ALTA)  have  developed  minimum  standards 
for  land  title  surveys.  These  are  similar  to  those 
developed  by  the  FGCC  in  that  surveys  are  based  on 
class  (here  classes  are  based  on  land  use).  Each  class  is 
subsequently  divided  into  different  criteria  involving 
geometry,  instrumentation,  and  data  reduction,  although 
not  to  the  detail  exhibited  in  the  FGCC  specifications. 
The  Public  Land  Survey  System  provides  the  legal  basis 
for  all  land  parcel  descriptions  which  were  created  out  of 
the  Public  Lands  in  30  of  the  50  States  in  this  country. 
It  covers  nearly  all  lands,  whether  they  are  now  Federal, 
State,  local  or  private.  All  private  land  titles  in  the 
public  land  States  have  their  basis  in  the  Public  Land 
Survey  System  and  are  identified  by  land  parcel.  The 
Manual  of  Surveying  Instructions,  published  by  the 
Department  of  the  Interior's  BLM,  describes  how 
cadastral  surveys  of  the  public  lands  are  made  in 
conformance  to  statutory  law  and  its  judicial 
interpretation. 

The  Department  of  the  Interior's  USGS  has  been 
designated  by  the  National  Institute  of  Standards  and 
Technology  as  the  key  government  agency  for 
establishing  data  standards  for  Federal  earth  sciences. 
Earth  sciences  are  those  scientific  disciplines  concerned 
with  the  material  and  morphology  of  the  earth  and  the 
physical  forces  related  to  the  earth.  These  disciplines 
include  geology,  geography,  cartography,  and  hydrology. 
Within  these  disciplines  are  uniquely  named  and  defined 
categories  called  data  elements.  A  data  element  is 
described  by  its  name,  its  definition,  and  the  format  for 
representation  of  its  values. 

A  proposed  standard  for  digital  spatial  data  has  been 
developed  through  the  efforts  of  three  groups:  The 
National  Committee  for  Digital  Cartographic  Data 
Standards,  the  Standards  Working  Group  of  the  Federal 
Interagency  Coordinating  Committee  on  Digital 
Cartography  and  the  Digital  Cartographic  Data 
Standards  Task  Force.   The  goal  of  this  standard  is  to 
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facilitate  the  general  purpose  use  of  digital  spatial  data 
bases  by  providing  capabilities  that  make  it  easier  to 
exchange  and  use  data  bases  that  were  developed  by 
other  organizations.  The  work  has  been  divided  into 
four  major  components:  define  cartographic  objects, 
develop  a  spatial  data  exchange  mechanism,  develop  data 
quality  specifications,  and  develop  a  unified  set  of 
cartographic  feature  definitions. 

The  work  on  the  objects  develops  a  unified  set  of 
primitive  and  simple  objects  that  can  be  built  up  as 
digital  representations  of  real-world  features.  The  work 
on  spatial  data  exchange  aims  to  facilitate  the  digital 
transfer  of  the  major  kinds  of  cartographic  and 
geographic  data  between  currently  noncommunicating 
computer  systems  without  loss  of  content  or  meaning. 
The  work  on  data  quality  develops  the  specifications  for 
a  quality  report  based  on  the  concept  of  "truth  in 
labeling"  and  recommends  a  coordinate  standard.  The 
work  on  cartographic  features  aims  to  specify  a  unified 
set  of  definitions  for  cartographic  entities  that  preserve 
the  real-world  realizations  of  the  feature  and  its 
associated  attributes. 

A  Standard  on  Cadastral  Maps  and  Parcel  Identification 
has  been  published  by  the  International  Association  of 
Assessing  Officers.  The  standard  provides  recommend- 
ations on  the  development  and  maintenance  of  cadastral 
maps  and  parcel  identifiers.  It  describes  the  components 
of  a  basic  mapping  system  and  addresses  map  content, 
design,  preparation,  materials,  security,  maintenance,  and 
contracting  for  mapping  services.  It  also  discusses 
requirements  for  an  effective  parcel  identification  system 
as  a  common  index  to  all  property  records. 

Summary.  To  date,  work  on  standards  has  been 
fragmented.  For  example,  there  are  no  standards  for 
legal  accuracy  of  deed  descriptions  that  are  filed,  or  even 
for  a  requirement  that  they  be  filed.  Standards  should 
be  designed  to  allow  and  promote  innovation  and 
development,  not  to  hinder  such  progress.  In  the  long- 
term,  comprehensive  standards  may  not  be  possible  in  all 
instances,  nor  are  they  necessarily  desirable,  because  of 


rapid  changes  in  technology.  For  example,  standards  for 
interfacing  between  computer  systems  have  promoted 
advances.  The  standards  developed  should  be  integrated 
into  a  parcel-based  LIS  model  that  can  be  applied  to 
publicly  and  privately-owned  land.  Maintenance  and 
evolution  of  standards  require  a  process  and 
organizational  structure. 

There  is  a  need  for  standard  definitions  of  the  data 
components  of  an  LIS  that  specify  content,  quality,  and 
accuracy  so  that  the  compatibility  of  data  can  be  judged 
for  data  sharing,  and  so  that  decisionmakers  have  an 
objective  basis  for  deciding  what  level  of  data  is  most 
appropriate  for  the  purposes  of  an  LIS  within  their 
budgetary  constraints.  There  may  be  a  need  to  designate 
an  organization  to  maintain  standards,  such  as  the  role 
currently  played  by  the  National  Institute  of  Standards 
and  Technology  for  some  existing  standards. 

According  to  a  recent  informal  survey,  States  support 
several  general  principles  in  standard  development  and 
implementation.  These  include: 

•  Standards  must  be  practical  and  implementable; 

•  Standards  should  be  based  on  benefits  to  both  the 
custodial  agency  and  the  external  user  agencies  and 
organizations; 

•  Funds  should  be  available  in  proportion  to  the  costs 
imposed  by  standards; 

•  Standards  should  be  implemented  in  incremental  or 
progressive  stages; 

•  Standards  development  should  be  a  cooperative  effort 
among  the  relevant  agencies/organizations. 

An  appropriate  State  level  function  is  maintenance  of 
standards,  and  provision  of  technical  assistance  to 
support  standard  implementation.  State  funding  of  local 
LIS  activities  should  be  tied  to  the  use  of  a  set  of 
standards. 
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Elements  to  be  Considered  for  Standardization 
to  Assist  in  Data  Sharing* 

Data  Input  and  Encoding 

•  Terminology  and  definitions 

•  Data  capture  (manual  or  automatic  digitizing) 

•  Data  validation  and  editing  (quality  checking) 

•  Data  storage  and  structuring  (construction  of 
link/node  topology,  chain  coding,  etc.) 

•  Data  attributes  (accuracy,  reliability,  and  content) 

Data  Manipulation 

•  Structure  conversion  (vector  to  raster,  quadtrees 
to  vector) 

•  Geometic  conversion 

•  Generalization  and  classification 

•  Enhancement 

•  Abstraction 

Data  Retrieval 

•  Selective  retrieval  of  information  based  on  spatial 
or  thematic  criteria,  including  "browse"  facilities 

Data  Analysis 

•  Spatial  analysis 

•  Statistical  analysis 

•  Measurement  (of  lines,  areas,  volumes, 
distance,  direction) 

Database  Management 

•  Support  and  monitoring  multi-user  access 
to  the  databases 

•  Provision  of  back-up  facilities  for  use 
in  the  event  of  system  failure 

•  Organization  of  the  database  for  efficient 
storage  and  retrieval  without  data  redundancy 

•  Automatic  maintenance  of  database  security 
and  integrity 

*The  consideration  of  elements  for  standardization  is  not 
limited  to  those  listed  in  this  table. 
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Chapter  VIII 

Benefit/Cost  Analysis 


Overview.  Costs  and  benefits  play  a  major  role  in 
program  decisions.  Benefit/cost  analysis  has  been  the 
major  means  of  justifying  new  systems  or  improvements 
to  existing  ones.  In  land  information  management, 
however,  neither  the  costs  nor  benefits  are  well 
understood.  There  is  a  need  for  research  on  costs  and 
benefits  relating  to  both  the  implementation  and  the 
maintenance  of  land  information  system.  Of  concern  is 
not  only  the  issue  of  identifying  what  the  benefits  are, 
but  also  who  will  receive  them  and  when.  Potential 
benefits  are  often  indirect  and  difficult  to  quantify.  They 
may  not  be  realized  for  years  or  even  generations  and 
are  thus  heavily  discounted,  except  when  institutional 
arrangements  are  affected. 

The  Office  of  Management  and  budget  estimated  that 
obligations  for  Federal  information  technology  reached 
$17  billion  in  1989  and  accounted  for  1.6  percent  of  the 
Federal  budget.  While  this  figure  represents  all  areas  of 
information  technology,  not  just  those  for  spatial  data, 
these  levels  do  represent  a  continuing  commitment  to 
prudent  investment  in  modern  technology  in  a  period  of 
constrained  resources.  These  figures,  however,  do  not 
reveal  the  real  changes  that  have  gone  on  in  the  Federal 
information  technology  world  during  the  1980s. 

While  the  proportion  of  the  information  technology 
budget  spent  to  purchase  hardware  has  fallen  to  17 
percent,  computer  power  per  dollar  spent  continues  to 
grow  by  about  a  factor  of  ten  every  six  years,  therefore, 
money  spent  for  hardware  today  delivers  far  more 
computing  power  than  it  did  a  decade  ago. 

During  the  same  period,  the  proportion  of  the 
information  technology  budget  spent  on  commercial 
services  has  grown  from  about  one-third  to  nearly  one- 
half.  Agencies  are  turning  to  the  commercial  sector  for 
a  wide  range  of  support,  from  computer  operations  and 
programming  to  the  growing  area  of  total  system 
integration  and  turn-key  systems.  In  looking  at  the  use 
of  information  technology  by  the  Federal  Government, 
two  trends  emerge: 

First,  the  amount  of  computing  power  used  by  the 
government,  and  therefore  its  dependence  on  that 
technology,  will  continue  to  grow.     It  is  difficult  to 


conceive  of  running  large  governmental  systems  like 
Social  Security,  the  decennial  census,  military  logistics, 
weather  forecasting,  tax  collection,  air  traffic  control,  or 
land  information  systems,  without  modern  information 
technology.  The  expectation  is  that  public  demand  for 
these  services,  and  improved  responsiveness  from  them, 
will  continue  to  grow,  especially  if  a  rational  system, 
interlinked  between  Federal  agencies  and  using  a 
common  data  format  compatible  with  the  participating 
agencies'  missions,  is  designed  from  the  onset. 

Second,  the  nature  of  governmental  programs,  not  just 
the  tools  to  operate  them,  will  continue  to  change. 
Technology  offers  the  potential  not  only  to  make  systems 
more  efficient  and  responsive,  but  to  change 
fundamentally  the  way  users  of  technology  do  business. 
For  example,  modern  computers  made  it  possible  to 
reduce  the  backlog  of  earnings  postings  in  the  Social 
Security  system  and  to  issue  nearly  40  million  checks 
each  month.  More  significantly,  computers  are  making 
it  possible  for  the  Social  Security  system  to  operate  like 
other  insurance  systems  and  give  contributors  estimates 
of  expected  benefits. 

These  trends  will  continue  to  accelerate.  By  the  year 
2000,  most  of  the  Federal  Government's  information- 
based  activities  will  be  done  using  automated  data 
processing  equipment.  Moreover,  because  the  private 
sector  will  be  using  this  technology  extensively,  most 
interactions  between  the  business  communities  and  the 
government  will  occur  electronically.  Individual  citizens 
also  will  have  access  to  telecommunications  devices  and, 
therefore,  to  public  databases. 

What  is  a  benefit/cost  analysis?  The  basic  aim  of  any 
benefit/cost  analysis  is  to  determine  if  benefits  exceed 
costs.  If  so,  the  use  of  scarce  resources  in  the  program 
is  consistent  with  the  social  goal  of  economic  efficiency. 
To  perform  a  benefit/cost  analysis  properly,  it  is 
necessary  to  understand  and  estimate  the  underlying 
supply  and  demand  curves  of  the  proposed  LIS  products. 
Supply  is  the  actual  LIS  production  level;  demand  is  the 
theoretical  maximum  quantity  of  product  that  would  be 
consumed.  Total  supply  of  the  products  consists  of  three 
components:  (1)  continued  production  of  existing  prod- 
ucts, (2)  production  of  more  of  the  original  products, 
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and  (3)  production  of  new  products  (some  of  which 
cannot  be  anticipated).  It  should  be  noted  that  the 
benefits  of  LIS  products  may  include  both  quantifiable 
(tangible)  and  non-quantifiable  (intangible)  components 
(Dickinson  and  Calkins). 

Usually,  the  LIS  implementation  provides  enough  data- 
handling  capacity  to  substantially  increase  the  supply  of 
existing  products.  Additionally,  products  that  previously 
were  not  feasible  can  be  produced,  in  most  instances, 
fairly  easily.  The  problem  arises  in  efforts  to  estimate 
the  increased  supply  of  old  products  and  the  production 
levels  for  newly  defined  products.  Requirements  studies 
identify  a  preliminary  set  of  LIS  products  and  provide  an 
initial  estimate  of  expected  production  levels.  However, 
it  is  thought  that  the  estimates  for  identified  products 
are  low  and  that,  lacking  experience  with  an  LIS,  many 
new  products  are  not  identified  by  the  potential  users  of 
the  systems.  If  systems  users  cannot  adequately  identify 
products  and/or  anticipate  the  future  supply  (this  has  yet 
to  be  verified  by  monitoring  LIS  use),  then  the  supply 
would  be  more  a  function  of  automated  data  handling 
capacities  than  of  product  cost. 

The  basic  benefit/cost  analysis  model  includes  three 
assumptions:  (1)  the  system  products  can  be  defined,  (2) 
these  products  have  economic  value,  and  (3)  this 
economic  value  can  be  measured.  However,  situations 
exist  where  these  assumptions  are  not  met,  as  described 
below: 

•  The  objectives  of  the  system  cannot  be  expressed 
entirely  as  products,  such  as  when  a  system  is  used  to 
improve  a  decisionmaking  process.  The  objectives  of 
implementing  the  system  frequently  are  stated  as 
improving  the  decisionmaking  process,  reducing 
uncertainty,  or  reducing  risk.  The  products  are  faster 
responses  to  the  ad  hoc  queries  of  decisionmakers 
and  a  higher  percentage  of  "good"  decisions.  Hence, 
the  outcome  of  the  implementation  is  better 
performance  as  a  result  of  better  decisionmaking. 

•  The  economic  value  of  one  or  more  products  cannot 
be  measured.  Many  products  from  an  LIS  are  inputs 
to  a  subsequent  larger  process  with  its  own 
product(s).  The  measurable  value  is  valid  only  for  the 
final  product  of  the  larger  process.  When  a  product 
(or  entire  system)  is  an  input,  a  mechanism  is  needed 
to  allocate  the  economic  value  of  the  final  product 
back  to  the  individual  inputs. 


•  Implementation  of  the  system  affects  the  cost  of 
existing  products.  The  benefits  of  implementing  the 
system  many  times  are  cost  savings  within  the  existing 
system  (i.e.,  reducing  the  cost  of  production  at  a  fixed 
level  of  output).  Here,  benefits  are  expressed  as  cost 
reductions  or  increased  performance. 

Benefit/Cost  Ratio.  The  result  of  the  benefit/cost 
analysis  is  the  benefit/cost  ratio.  If  this  ratio  is  greater 
than  one  (1),  the  system  is  justified  economically.  This 
assumes  that  a  benefit/cost  ratio  of  1:1  or  higher  is 
acceptable.  The  relationship  between  benefits  and  costs 
over  time  needed  to  justify  an  LIS  should  demonstrate 
that  the  benefits  begin  to  accrue  in  the  out-year  periods 
as  products  begin  to  result  from  use  of  the  system. 
Before  this,  only  costs  of  activities  arising  from  the  LIS 
implementation  are  incurred. 

Information  is  an  investment,  an  essential  ingredient  for 
decisionmaking,  and  a  means  for  better  management  of 
tangible  resources.  The  value  of  information  often  is 
determined  more  by  when  it  is  available  than  by  the 
costs  of  making  it  available,  or  even  by  its  content.  It 
generally  is  agreed  that  information  has  value  in  the 
marketplace  and  is  perceived  as  a  capital  resource. 
Because  the  characteristics  of  information  are  inherently 
different  from  those  of  traditional  capital  expenditures, 
present  benefit/cost  methods  make  the  measurement  of 
benefits  derived  from  information  difficult,  if  not 
possible. 

The  core  of  the  constraint  is  the  uncertainty  associated 
with  quantifying  the  benefits  of  multiple-use;  i.e.,  how 
can  one  quantify  the  direct  value  and  the  even  greater 
indirect  value  of  good  land  records  for  the  separate  but 
related  activities  of  tens  of  thousands  of  government 
agencies  as  well  as  of  those  in  the  private  sector?  Can 
we  effectively  measure  the  effort  not  expended  on 
searching  for  missing  or  inaccurate  information,  or  the 
benefit  gained  by  decisionmakers  through  the  use  of 
more  comprehensive  and  accurate  data.  How  can  we 
measure  benefits  that  accrue  to  agencies  that  range  from 
the  Department  of  the  Interior  to  the  local  planning 
office? 

Alternate  Approaches.  Two  components  are  suggested 
to  supplement  the  benefit/cost  analysis  for 
implementation  of  an  LIS.  These  are  a  cost/performance 
evaluation  and  an  estimated  value  of  those  benefits  that 
are  nonquantifiable  under  the  basic  benefit/cost  model. 
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The  class  of  benefits  previously  labeled  "cost-savings"  can 
be  represented  in  a  cost/performance  model  (or  cost- 
effectiveness  model).  A  cost/performance  model  would 
compare  a  given  level  of  performance,  probably 
measured  in  some  non-monetary  manner  such  as  number 
of  products,  to  the  cost  of  achieving  that  performance. 
The  savings  in  costs  within  the  cost/performance  model 
are  benefits  of  the  LIS,  but  are  different  from  the  added 
benefits  achieved  from  implementation  of  the  LIS. 
Therefore,  calculations  of  these  benefits  should  not  be 
combined  with  the  traditional  benefit/cost  analysis  but 
should  be  reported  separately  using  a  cost/performance 
model.  The  second  component  addresses  the  question  of 
how  to  represent  the  nonquantifiable  benefits.  These 
intangible  benefits  can  be  represented  easily  in 
descriptive  form,  but  this  does  riot  provide  much 
information  other  than  to  identify  the  broad  class(es)  of 
benefits.  This  is  usually  found  in  implementations  where 
the  objectives  of  the  LIS  are  stated  as  (1)  improved 
decisionmaking  processes,  (2)  the  reduction  of  risk, 
and/or  (3)  the  reduction  of  uncertainty.  Here,  the 
output  of  the  LIS  is  an  input  to  the  decisionmaking 
process  that  has  its  own  objectives  and  products. 

Two  concepts  from  economics  may  be  applicable  to 
assist  in  estimating  the  nonquantifiable  benefits:  the 
economics  of  risk  and  the  concept  of  derived  demand. 
The  economic  concepts  associated  with  determination  of 
production  levels  deal  with  the  risk  or  uncertainty 
involved  in  overproduction  or  underproduction  (Blair 
and  Kenny,  1982).  It  may  be  possible  to  create  an 
analogous  structure  to  apply  the  risk/uncertainty 
evaluation  to  the  decisionmaking  uses  of  an  LIS. 
Knowledge  of  the  frequency  with  which  decisionmakers 
use  an  LIS  could  lead  to  the  application  of  this  concept. 

The  suggested  interim  approach  is  to  attempt  to  identify 
an  economic  value  for  the  result  of  the  decisionmaking 
process  and  to  apply  a  factor  to  that  value  to  determine 
the  benefit  of  the  LIS.  This  could  be  a  two-stage 
process:  (1)  estimation  of  the  effect  of  better 
decisionmaking  (i.e.,  how  much  value  would  be  added  to 
the  result  of  the  decisionmaking  process  from  better 
decisionmaking),  and  (2)  estimation  of  the  contribution 
of  the  LIS  to  better  decisionmaking.  This  assumes  that 
the  result  of  the  decisionmaking  can  be  assigned  an 
economic  value.  Attempts  to  place  a  value  on  LIS 
activities  using  this  approach  can  give  some  idea  of  the 
potential  benefits.  However,  estimates  of  this  kind 
usually  produce  very  large  values  relative  to  the 
benefit/cost  analysis  or  the  cost/performance  calculation. 


It  is  suggested  that  benefits  calculated  in  this  manner  be 
reported  separately.  This  benefit  would  be  expressed  in 
terms  of  an  order-of-magnitude  estimate  based  on  the 
value  of  projects,  levels  of  spending  in  a  government 
program,  or  some  other  related  economic  value. 

Specific  Benefits  of  Coordinated  LIS  Network.  A  more 
formal  commitment  to  land  information  coordination 
will  assure  a  wide  variety  of  data  users  at  all  levels  of 
government  and  in  the  private  sector  that  land 
information  is  produced  more  efficiently,  is  more  easily 
accessible  to  all  user  groups,  and  is  more  readily 
understandable  and  suitable  for  diverse  applications.  A 
review  of  previous  research  studies  as  well  as  ongoing 
activities  listed  in  Chapter  V  provide  a  summary  of  the 
benefits  to  be  gained  from  achieving  a  coordinated 
network  of  land  information  systems: 

1.  High-quality  data  and  proper  data  organization  will 
enable  users  to  relate  data  in  an  LIS  to  other 
information  about  the  land. 

2.  A  coordinated  approach  at  all  levels  will  improve  the 
quality,  access,  and  utility  of  the  LIS,  and  will  link 
information  and  analytic  resources  to  the  policy  needs 
of  the  agencies. 

3.  A  coordinated  LIS  approach  will  avoid  duplication  of 
efforts  and  the  proliferation  of  incompatible  systems. 

4.  At  the  local  level,  a  coordinated  approach  will 
enhance  the  appraisal  process  by  greatly  increasing 
the  capabilities  available  to  the  officials  responsible 
for  information  storage,  retrieval,  inventory,  and 
analysis,  enabling  that  official  to  make  more  informed 
judgments  and  thus  move  towards  more  equitable 
taxation  within  the  level  of  government  affected.  One 
example  of  how  this  would  become  evident  at  the 
local  level  is  through  the  greater  likelihood  that 
property  subject  to  ad  valorem  taxation  will  be 
assessed  on  the  basis  of  market  value. 

5.  Coordination  of  automated  activities  at  the  local  and 
State  levels  will  facilitate  the  updating  of  the  LIS  to 
ensure  that  the  latest  information  is  available  to  the 
various  users. 

6.  Many  of  the  local  land  information  systems  described 
in  Chapter  V  predict  specific  tangible  benefits  in  both 
dollars  and  staff  efficiency. 
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7.  Local  land  information  systems  enhance  the 
enforcement  of  State  laws  requiring  the  monitoring  of 
development  and  the  availability  of  basic  services  such 
as  roads,  water,  sewer,  and  parks. 

8.  Coordination  will  enhance  efficient  planning  and 
management  of  the  Nation's  infrastructure. 

Benefits  for  Federal  and  State  Governments.  During  the 
budget  process  for  FY  1989,  the  Office  of  Management 
and  Budget  requested  that  the  Bureau  of  Indian  Affairs 
(BIA)  prepare  and  submit  a  cost/benefit  study  of  GIS  in 
support  of  their  budget  request.  A  direct  cost  comp- 
arison between  the  two  alternatives  produced  a  combined 
ratio  of  total  manual  costs  to  GIS  costs  of  1.68:1.  For 
the  individual  offices,  the  range  was  from  1:1  to  3.09:1 
The  higher  the  usage  level  at  a  site,  the  higher  the  ratio. 
The  conclusion  of  the  report  stated,  "the  economic  anal- 
yses clearly  indicate  that  the  GIS  is  a  more  cost  effective 
and  beneficial  technology  for  producing  the  geographic 
information  and  analyses  required  by  the  BIA." 

New  York  State  Department  of  Natural  Resources:  Use  of 
a  GIS  is  saving  the  State  approximately  $7  an  acre  yearly 
in  developing  timber  contracts.  It  was  found  that  the 
management  and  planning  staff  had  a  10  percent  increase 
in  productivity. 

South  Florida  Regional  Council:  A  1976  study  estimated 
annual  savings  when  using  GIS  of  $20,000  a  year  (1976 
dollars). 

Carolina  Power  and  Light  (CP&L):  CP&L  estimates  that 
use  of  their  GIS  produces  annual  savings  of 
approximately  $250,000  in  contract  preparation  and 
right-of-way  maintenance.  Time  studies  indicate  that 
there  is  a  staff  productivity  increase  of  5  to  10  percent 
through  use  of  a  GIS. 

Benefits  to  Local  Governments.  Many  local  governments 
are  attempting  to  improve  their  land  records  and  land 
information  management  practices.  For  example,  the 
City  of  Indianapolis  spent  in  excess  of  $10  per  parcel  to 
build  an  infrastructure  information  system;  Forsyth 
County,  North  Carolina  has  spent  in  excess  of  $25  per 
parcel  to  develop  a  comprehensive  LIS  that  includes 
sophisticated  information  on  each  of  the  125,000  parcels 
under  its  jurisdiction. 

Other  examples  of  benefit/cost  studies  at  the  local  level 
include:      In   1987,  the  City  of  Little  Rock,  Arkansas 


conducted  an  evaluation  of  cost  savings  that  could  be 
obtained  by  implementing  an  LIS.  They  concluded  that 
the  amortization  or  payback  period  from  an  LIS  usually 
ranged  from  between  five  to  seven  years,  with  a  projected 
rate  of  return  of  approximately  30  percent.  In  general, 
time  required  to  produce  maps  and  map-related  products 
were  reduced  by  approximately  50  percent,  with  planning 
and  engineering  departments  showing  time  reductions  of 
approximately  20  percent.  Regarding  income  revenue, 
the  study  cited  Los  Angeles  County,  California  and  its 
ability  to  offset  30  percent  of  its  map  production  costs 
from  the  sale  of  LIS  information. 

The  City  of  Minneapolis,  Minnesota  began  automation  of 
its  engineering  department  in  1973.  In  1976,  Hennepin 
County  joined  with  the  city  to  form  a  joint  city/county 
LIS  program.  The  costs  to  support  this  effort  for  15 
years  (1973-1988)  was  $2,495,000.  This  included  the 
purchase  of  computer  hardware,  software  development, 
data  processing,  and  digitizing  aerial  photography.  The 
tangible  benefits  received  from  the  LIS  program  included 
decreased  personnel  costs,  reimbursement  for  work 
performed  over  and  above  regular  work,  and 
reimbursement  from  the  sale  of  cadastral  land  base 
maps.  These  cost  reductions  amounted  to  $24,800,000, 
which  is  a  benefit/cost  ratio  of  approximately  9.9:1. 

Barrow  County,  a  small  urbanizing  county  in  Georgia, 
evaluated  the  potential  cost  saving  that  could  be 
projected  from  the  implementation  of  an  LIS  as 
compared  to  the  cost  associated  with  the  traditional 
manual  method  of  tax  re-evaluation.  The  Barrow 
County  study  indicated  that  the  costs  for  a  seven-year  tax 
re-evaluation  program  using  traditional  manual  methods 
was  estimated  to  be  $1,969,840.  The  cost  for  a  seven- 
year  tax  re-evaluation  program,  using  a  modernized, 
automated  system  was  estimated  to  be  $620,000,  an 
anticipated  saving  to  Barrow  County  of  approximately 
$1,349,840,  or  68.5  percent.  Based  on  the  projected  cost 
savings,  the  county  should  be  able  to  amortize  the 
equipment  and  software  development  expenditures 
within  two  years.  The  estimated  benefit/cost  ratio  was 
approximately  3.2:1  after  five  to  seven  years. 

There  are  many  areas  of  county  responsibility  that  could 
benefit  from  an  automated  LIS.  One  example  is  a 
county's  trash  collection  system.  If,  for  instance,  it  could 
be  shown  that  county  collection  dumpsters  could  be 
placed  more  appropriately  and  the  collection  schedule 
could  be  altered,  the  county  may  have  the  potential  for 
eliminating  one  trash  collection  vehicle  and  its  three- 
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person  crew.  If  this  is  possible  in  an  average  size  county, 
then  the  system  has  paid  for  itself  in  its  first  year  of 
operation. 

County  governments,  as  well  as  the  public  and  private 
sector,  are  always  interested  in  improving  emergency 
medical  services.  Many  county  governments  have 
installed  911  emergency  response  systems.  If  911  systems 
can  be  tied  into  the  location  of  the  caller,  the  rapid 
response  of  the  emergency  medical  service  personnel  can 
be  assured.  An  LIS  can  enhance  the  possibility  of  saving 
lives.  An  LIS  can  be  used  in  the  very  sensitive  area  of 
selection  and  management  of  waste  disposal  sites.  The 
system  can  be  queried  to  show  the  potential  sites  that 
meet  the  criteria  required  for  a  waste  disposal  site;  the 
sites  can  be  displayed  on  the  computer  screen  and 
plotted  to  show  their  location. 

If  geological  and  hydrological  data  are  available  and  can 
be  related  to  the  overlying  land  parcel  data,  it,  too,  can 
be  considered.  By  having  information  available  about  all 
potential  sites,  management  can  make  an  intelligent 
decision  regarding  the  site  or  sites  that  best  serve  the 
majority  of  interests.  The  same  process  can  be  used 
regarding  the  locations  of  schools  and  other  public 
facilities.  School  bus  routing  provides  another  source  of 
potential  savings.  By  knowing  the  location  of  all 
students,  and  their  ages  and  grade  levels,  the  land 
information  managers,  with  the  aid  of  an  LIS,  can  select 
the  optimum  route  plan  for  the  county.  With  the 
selection  of  the  most  efficient  routing  system,  there  is  a 
potential  of  substantial  savings  if  the  county  can  reduce 
the  number  of  school  buses  required  to  transport  the 
children  to  their  assigned  schools. 

Industrial  development  is  another  area  of  importance  to 
local  government  and  the  private  sector.  New  industry 
generally  means  more  jobs  and  the  prospect  of  increased 
tax  revenues  to  the  county. 

An  LIS  can  be  used  to  show  the  potential  industrial  sites 
that  would  satisfy  the  requirements  of  an  industry 
looking  to  locate  within  the  county.  Such  things  as  the 
location  of  water,  sewer,  and  electrical  lines  and  service 
can  be  shown  in  relation  to  a  potential  site  and  may 
influence  an  industry's  decision  to  locate  in  the  area. 

Accurate,  current,  and  reliable  information  integrated 
into  an  effective  automated  LIS  also  decreases  the  time 
that  it  takes  the  private  sector  to  obtain  land 
information.  With  automated  systems,  counties  have  the 


ability  to  offer  the  land  information  to  the  private  sector 
via  telephonic  hook-ups  to  the  county's  computerized 
data  base.  Anytime  the  public  or  private  sector  can 
acquire  the  information  that  it  desires,  and  does  not 
need  assistance  from  the  county  staff,  the  need  for 
additional  personnel  to  meet  the  demands  for  service  is 
eliminated  or  reduced.  Alternatively,  additional  work 
loads  can  be  accepted  without  the  addition  of  more 
people. 

Federal  Involvement  in  Electronic  Data  Bases.  Federal 
and  State  involvement  in  the  development  of  land  and 
geographic  data  bases  is  continuing  to  grow.  This 
involvement  will  help  ensure  the  necessary  coordination 
of  all  levels  of  government  and  the  private  sector. 

Recent  surveys  of  non-defense  Federal  activities  in 
electronic  mapping  and  geographic  information  systems 
project  that  for  fiscal  years  1988-92: 

•  Total  on-line  data  base  size  is  expected  to  grow  to 
375  billion  characters; 

•  Proposed  expenditures  for  electronic  mapping  data 
base  development  (not  including  National  Security 
expenditures)  will  grow  to  $760  million; 

•  Approximately  80  percent  of  these  expenditures  for 
FYs  88-92  are  proposed  in:  (1)  the  Department  of  the 
Interior's  National  Digital  Cartographic  Data  Base  at 
the  USGS  ($228  million);  (2)  the  Department  of 
Commerce's  Geographic  Support  System  ($177 
million);  (3)  the  Department  of  Agriculture's  Forest 
Service  Geographic  Information  System  ($113 
million)  and  the  Soil  Conservation  Service's  Soil 
Databases  ($40  million);  and  (4)  the  Department  of 
the  Interior's  Automated  Land  and  Minerals  Record 
System  for  BLM  ($97  million). 

Summary.  Performing  an  economic  evaluation  of 
implementing  an  LIS  is  a  necessary  but  difficult  task. 
The  methods  used  must  establish  that  the  benefits  are  of 
sufficient  magnitude  to  justify  actual  implementation  for 
the  LIS.  The  question  of  combining  the  components  of 
the  analysis  can  be  answered  only  on  a  case-by-case  basis. 
If  most  of  the  benefits  can  be  quantified,  then  a 
composite  benefit  figure  is  reasonable. 

The  cost  of  implementing  computer-based  land 
information  systems  have  focused  attention  on  how  costs 
associated  with  collecting,  processing,  and  distributing 
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digital  information  should  be  recovered.  The  main 
concern  is  with  establishing  a  price  for  the  information 
or  product,  but  there  are  many  related  issues. 

Traditionally,  most  public  goods  have  been  provided  at 
a  token  price.  Government  reports,  for  example,  have 
been  marketed  at  a  price  well  below  their  true  cost  of 
production.  As  cost  recovery  becomes  more  important 
within  government  and  large  investments  are  made  in 
computerized  information,  pricing  has  become  a  concern. 
Strategies  for  setting  prices  should  cover  production  and 
handling  costs,  user  demand  and  willingness  to  pay,  and 
competition  with  other  producers.  A  uniform  approach 
does  not  exist  for  the  economic  evaluation  of  imple- 
menting an  LIS.  A  clear  understanding  of  what  consti- 


tutes a  benefit,  its  associated  economic  value,  and  an 
appropriate  measure  for  that  value  is  essential.  Often, 
decisionmakers  focus  solely  on  the  results  of  the 
benefit/cost  analysis  because  it  is  quantified.  Ironically, 
most  tangible  benefits  are  identified  but  not  included  in 
actual  benefit/cost  models.  As  previously  discussed,  the 
potential  benefits  from  some  of  the  intangible  items  are 
quite  large  (i.e.,  better  analysis,  planning,  and  decisions). 
In  situations  where  the  intangible  benefits  cannot  be 
defined  further,  a  benefit/cost  analysis  is  most  likely  to 
underestimate  significantly  the  benefits  to  users.  To 
broaden  the  evaluation  of  a  land  information  program, 
a  procedure  is  needed  to  incorporate  the  tangible  cost 
savings  and  the  real  but  non-quantifiable  benefits  into 
the  final  economic  evaluation. 
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Chapter  IX 

Recommendations 


Overview.  This  study  has  provided  an  excellent 
opportunity  for  a  review  of  activities  relating  to  the 
development  of  land  information  activities  in  the  United 
States.  Such  a  review  was  recommended  by  the  Office  of 
Management  and  Budget  (OMB),  in  its  October  1988 
report,  "A  Five- Year  Plan  for  Meeting  the  Automatic 
Data  Processing  and  Telecommunications  Needs  of  the 
Federal  Government."  The  report  stated  that  it  is 
"timely  to  review  these  planned  actions  and  consider  new 
policy  or  direction  that  will  increase  the  effectiveness  of 
the  investments."  The  report  also  stated  that  "it  is  clear 
that  additional  coordination  on  the  scope  and  content  of 
existing  electronic  map  information  can  result  in 
significant  savings." 

Based  on  a  review  of  previous  study  recommendations 
and  ongoing  activities  at  all  levels  of  government  as  well 
as  the  private  sector,  the  Section  8(b)  study  team  found 
that  there  is  no  overall  organizational  responsibility  for 
the  coordination  of  land  information  systems  in  this 
country.  Therefore,  there  is  a  need  for  a  focal  point  that 
would  provide  oversight  for  development  of  a  compre- 
hensive, consistent,  nationwide  network  of  compatible 
land  information  for  use  by  the  Federal,  State,  and  local 
levels  of  government  as  well  as  the  private  sector. 

While  information  is  often  gathered  at  the  national  or 
State  level,  the  prevalent  opinion  at  the  county, 
municipal,  or  town  levels  is  that  State  and  Federal  land 
information  is  too  general  or  inappropriate  in  scale  and 
resolution  to  be  useful  for  decisionmaking.  Therefore, 
there  should  be  a  national  strategy  for  the  aggregation  of 
land  information  that  is  collected  locally  to  meet  local 
requirements.  New  LIS  technology  can  provide  the  tools 
by  which  data  about  land  can  be  integrated  to  address 
complex  problems  at  the  Federal,  State,  and  local  levels. 

Federal  and  State  agencies  should  assume  a  larger  share 
of  responsibility  for  the  components  of  land  information 
systems  involving  common  data  sources,  standards,  and 
multi-State  integration. 

Recommendations  to  fulfill  and  support  the  needs 
identified  in  this  study  are  made  in  five  general  areas: 
(1)  land  information  network  concept;  (2)  coordination; 
(3)  guidelines/standards;  (4)  funding;  and  (5)  education. 


1.  Land  Information  Network  Concept. 

To  provide  a  framework  for  establishing  a  common 
approach  to  land  information  management,  there  must 
be  a  unified  LIS  concept.  Therefore,  compatible  land 
information  systems  should  be  developed  at  the  local, 
State  and  Federal  levels  of  government  in  cooperation 
with  the  private  sector.  These  systems  should  be 
structured  on  common  components,  use  existing  data 
sources  when  possible,  and  be  linked  through  a  common 
coordinate  system.  The  data  should  be  organized  so  they 
can  be  linked  and  accessible  on  the  basis  of  parcel 
information  as  well  as  location  information  and  can 
therefore  be  related  to  data  in  adjoining  jurisdictions. 

1-A.  The  concept  of  a  nationwide  integrated  land 
information  management  system  should  be  adopted. 

1-B.  The  components  that  all  land  information  systems 
should  contain  are: 

•  Geodetic  control  in  the  form  of  geographical  or 
rectangular  coordinates; 

•  Basic  map  information,  including  roads,  hydrography, 
and  cultural  features; 

•  Property  boundaries,  including  a  unique  identifier 
for  land  parcels; 

•  Land  attributes,  including  legal  rights,  and  land  use 
information  as  needed  by  the  particular  jurisdiction. 

2.  Coordination 

Land  information  is  the  responsibility  of  numerous 
government  agencies  and  is  a  valuable  resource  to  all 
levels  of  government  and  to  many  in  the  private  sector. 
Many  of  these  organizations  are  developing  their  own 
land  information  systems  and  can  define  their  own  roles 
very  specifically.  However,  if  LIS  needs  and 
requirements  are  to  be  articulated  so  that  society  can 
benefit  from  new  technology,  there  must  be  a  focal  point 
that  would  be  responsible  for  following  through  on 
issues  and  opportunities  that  cross  the  jurisdictional  and 
institutional  boundaries  between  agencies,  departments, 
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jurisdictions,  and  disciplines.  The  most  significant  action 
that  can  be  taken  is  to  provide  for  coordination.  An 
entity  should  be  established  that  would  provide  leader- 
ship and  coordination,  as  well  as  an  impetus  for  all  levels 
of  government  and  the  private  sector  to  develop  a  com- 
mitment to  the  land  information  system  concept.  There 
are  at  least  four  areas  in  which  coordination  should  be 
improved: 

First,  Federal  agencies  should  continue  to  develop  a 
coordinated  land  information  management  process. 

Second,  It  is  essential  that  State  responsibility  be  defined 
and  implemented  to  ensure  land  information 
coordination  and  management.  This  process  should 
accommodate  the  needs,  schedules,  and  data  resolution 
requirements  of  State  and  local  governments  as  well  as 
the  private  sector. 

Third,  Federal  and  State  agencies  should  pay  closer 
attention  to  data  being  generated  and  used  by  county 
and  local  governments  as  well  as  the  private  sector. 
Many  of  these  data  are  of  higher  resolution  than 
needed  at  the  State  or  national  level  but  with  modern 
LIS  technology,  these  data  can  be  generalized  to 
provide  a  more  efficient  information  source  than  can 
be  obtained  from  separate  original  collection 
processes. 

Fourth,  coordination  mechanisms  should  be  put  in  place 
to  continually  revise  and  update  land  information. 
Land  information  is  seldom  static,  and  its  value 
deteriorates  with  age. 

The  Section  8(b)  study  team  considered  several 
alternatives  that  would  provide  coordination  for  LIS 
activities  at  all  levels  of  government  including  a  national 
LIS  commission  and  a  single  Federal  agency  with 
responsibilities  for  surveying,  mapping  and  land 
information.  The  study  team  believes  that  active 
coordination  of  surveying,  mapping,  and  land  informa- 
tion functions  is  the  most  practical  approach  to  ensure 
an  effective  nationwide  program.  This  coordination  can 
be  achieved  under  existing  authorities.  Therefore,  the 
Department  of  the  Interior  will  take  action  to  ensure 
that  coordination  activities  will  continue. 


2-B.  Responsibility  for  the  coordination  of  LIS  activities 
should  be  assigned  to  an  individual  organization  at  State 
and  local  levels  of  government. 

At  the  state  and  local  levels,  the  organization  could  be 
either  an  existing  agency  or  a  commission  created 
specifically  for  this  purpose.  This  focal  point  would  be 
charged  with  overseeing  LIS  activities  within  that  State 
and  would  further  the  efforts  to  attain  a  system  of  linked 
land  information  systems  within  that  State's  boundaries, 
consistent  with  national-level  goals. 

2-C.  A  process  should  be  established  for  providing 
technical  assistance  to  State  and  local  governments. 

State  and  local  levels  of  government  have  identified  a 
need  for  assistance  in  the  establishment  and  maintenance 
of  appropriate  LISs. 

3.  Guidelines/Standards. 

Land  information  systems  must  provide  for  maximum 
data  exchangeability.  Certain  standards  and  guidelines 
must  be  implemented  to  provide  needed  compatibility, 
since  the  systems  will  not  operate  under  a  single  control. 
Numerous  standards  have  been  proposed  and  others 
implemented  in  the  United  States.  The  development 
and  implementation  of  guidelines  and  standards  will  help 
ensure  that  the  land  information  systems  of  different 
levels  of  government,  or  of  different  agencies  of  one 
level  of  government,  are  indeed  compatible. 

3-A.  Current  activities  should  continue  regarding 
standards  that  relate  to  all  aspects  of  an  LIS.  Particular 
emphasis  should  be  placed  on: 

•  adoption  of  and  adherence  to  already  established 
standards; 

•  development  and  implementation  of  data  exchange 
standards; 

•  identification  of  areas  that  need  new  standards. 


2-A.  Circular  A- 16,  Coordination  of  Surveying  and 
Mapping  Activities,  which  was  last  revised  in  1967,  is 
currently  being  reviewed  and  will  be  updated  to  reflect 
support  for  Federal  coordination  and  leadership  as  well 
as  an  outreach  program  to  State  and  local  governments 
and  the  private  sector. 


3-B.  A  commonly  understood  data  model  should  be 
developed  that  would  establish  logical  relationships 
among  land  entities  (parcels,  subdivisions,  etc.). 

3-C.  LIS  guidelines  should  be  established  that  include 
data  quality  and  accuracy. 
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3-D.  Standard  definitions  should  be  developed  for  the 
data  components  of  an  LIS  that  specify  content,  quality, 
and  accuracy  so  that  the  compatibility  of  data  can  be 
judged  for  data  sharing,  and  so  that  decisionmakers 
have  an  objective  basis  for  deciding  what  level  of  data  is 
most  appropriate  for  the  purposes  of  an  LIS  within  their 
budgetary  constraints. 

4.  Funding. 

Coordinated  land  information  systems  will  be  less  costly 
than  systems  developed  independently  at  all  levels  of 
government;  therefore,  a  funding  strategy  must  be 
developed  to  ensure  the  successful,  timely 
implementation  of  compatible  land  information  systems 
at  all  levels  of  government.  Such  a  strategy  would 
provide  a  mechanism  to  encourage  involvement  at  all 
levels  of  government  and  the  private  sector  and  to  more 
effectively  channel  expenditures  that  are  already 
occurring. 

4 -A.  A  funding  strategy  should  address:  (1)  existing 
sources  of  funding  and  current  expenditures  in 
government  and  in  the  private  sector;  (2)  funding  of  the 
LIS  coordination  organizations;  and  (3)  the  importance 
of  sharing  data  between  government  agencies  and  the 
private  sector,  such  as  utilities. 

Consideration  could  also  be  given  to  basing  user  fees 
(for  land  information  data)  on  the  value  of  the  data. 
Currently,  many  governmental  agencies  charge  users  for 
the  cost  of  the  paper  that  contains  the  information, 
rather  than  for  the  value  of  the  information  itself.  This 
service  could  range  from  copying  a  page  from  a  plat 
book  to  computer  generated  maps  that  contain  detailed 
resource  information.  There  is  a  wide  disparity  in  the 
cost  of  obtaining  and/or  producing  this  information,  yet 
the  per  page  cost  to  the  user  is  often  the  same. 


5.  Education 

Land  information  systems  are  complex,  interacting  with 
all  aspects  of  society.  They  will  have  a  wide  range  of 
potential  impacts,  many  of  which  may  not  presently  be 
identified.  Applied  research  on  managerial,  institutional, 
economic,  legal,  and  technical  issues  will  be  required. 
There  is  also  a  vital  need  for  managers  and  users  of  land 
information  to  be  knowledgeable  if  the  information  is  to 
be  used  effectively  in  decisionmaking. 

An  active  process  of  continuing  education  for  Federal, 
State,  and  local  government  officials  and  private  sector 
individuals  working  in  land  information  related 
professions  should  be  established  and  supported  by  the 
private  sector,  government  agencies,  professional 
associations,  and  academic  institutions.  The  educational 
effort  would  provide  programs  for  professionals  and 
others  involved  in  the  management  of  land  information. 
It  would  be  geared  to  take  advantage  of  regularly 
scheduled  professional  association  meetings,  but  also 
would  have  components  targeted  for  professors  and 
academicians. 

5-A.  In  order  to  improve  the  overall  knowledge  and 
capabilities  of  LIS  personnel,  a  procedure  should  be 
developed  for  personnel  exchanges  across  all  levels  of 
government,  the  private  sector,  and  geographic  regions. 
Models  should  be  developed  for  an  ongoing  training 
program  for  State,  local,  and  private  sector  practitioners. 

5-B.  A  mechanism  should  be  established  for  continuing 
curriculum  development  to  foster  long-term  orientations 
to  land  information  management.  Doing  so  would 
provide  for  a  wide  variety  of  media  for  training  delivery 
to  reach  the  vast  number  of  individuals  working  in  land 
information  related  professions. 
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Chapter  X 


PUBLIC  COMMENTS 


One  of  the  strengths  of  this  study  is  the  cooperation  and 
consultation  that  was  accomplished  through  the  efforts 
of  the  Section  8(b)  study  team.  This  consultation  was 
extended  to  others  with  the  distribution  of  the  draft 
report  to  members  of  the  public  for  their  review.  More 
than  3,500  copies  of  the  initial  draft  of  the  Executive 
Summary  were  distributed  at  the  national  convention  of 
the  National  Association  of  Counties  held  in  Cincinnati, 
Ohio  in  July  1989.  An  additional  700  copies  of  the  full 
report  were  mailed  to  others  interested  and  concerned 
with  the  management  of  land  information. 

More  than  100  letters  were  received  during  the  three- 
week  comment  period.  These  comments  were  from  31 
States  in  all  parts  of  the  country.  (See  Figure  6)  In 
addition,  nine  comments  were  received  from  reviewers  in 
foreign  countries  (Canada-4,  Australia-3,  Mexico,  and 
West  Germany).  Approximately  one-third  of  the  respon- 
dants  were  from  local  government; 


twenty-five  percent  represented  the  private  sector; 
twenty  percent  were  from  Federal  Government.  The 
remaining  respondants  were  split  between  State  Govern- 
ment, academia,  and  foreign  contries.   (See  Figure  5) 

Many  of  the  suggestions  were  incorporated  into  the 
report  of  the  study  team  to  the  Secretary.  Other  com- 
ments identified  issues  that  were  not  addressed  by  the 
study  team  or  represent  a  point  of  view  that  may  not  be 
reflected  in  the  report.  For  example,  several  people 
suggested  the  inclusion  of  offshore  (marine)  lands  in  any 
discussion  of  a  comprehensive  land  information  system; 
some  were  concerned  about  the  maintenance  of  the 
systems.  While  this  study  did  not  address  every  issue 
identified  by  the  public,  the  letters  do  provide  a  perspec- 
tive that  may  be  of  interest  to  all  who  review  the  final 
report.  The  comments  will  also  be  helpful  to  future 
considerations  of  these  topics.  Therefore,  all  the  letters 
are  included  as  Appendix  F. 


State  Government  4.3% 


Federal  Government  14.1% 


Local  Government  38.0% 


Foreign  7.6% 


Academia  8.7% 


Private  Industry  27.2% 


Total  Comments  — 107 


Figure  5.  Land  Information  Study 
Source  of  Comments 
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Appendix  A 


Section  8,  Public  Law  100-409 

(Federal  Land  Exchange  Facilitation  Act  of  1988) 
August  20, 1988 


Sec.  8.  LAND  INFORMATION  STUDY. 

(a)  Study.  —  The  Secretary  of  the  Interior  shall  conduct  an  assessment  of  the  need  for  and  cost  and  benefits 
associated  with  improvements  in  the  existing  methods  of  land  surveying  and  mapping  and  of  collecting, 
storing,  retrieving,  disseminating,  and  using  information  about  Federal  and  other  lands. 

(b)  Consultation.  --  In  conducting  the  assessment  required  by  this  section,  the  Secretary  of  the  Interior 
shall  consult  with  the  following- 

(1)  the  Secretary  of  Agriculture; 

(2)  the  Secretary  of  Commerce; 

(3)  the  Director  of  the  National  Science  Foundation; 

(4)  representatives  of  State  and  local  governments; 

(5)  representatives  of  private  sector  surveying  and  mapping  science. 

(c)  Report.  ~  No  later  than  one  year  after  the  day  of  enactment  of  this  Act,  the  Secretary  of  the  Interior 
shall  report  to  the  Congress  concerning  the  results  of  the  assessment  required  by  this  section. 

(d)  Topics.  -  In  the  report  required  by  subsection  (c),  the  Secretary  of  the  Interior  shall  include  a  discussion 
and  evaluation  of  the  following: 

(1)  relevant  recommendations  made  by  the  National  Academy  of  Sciences  (National  Research 
Council)  on  the  concept  of  a  multipurpose  cadastre  from  time  to  time  prior  to  the  date  of  enactment 
of  this  Act; 

(2)  ongoing  activities  concerning  development  of  an  overall  reference  frame  for  land  and  resource 
information,  including  but  not  limited  to  a  geodetic  network,  a  series  of  current  and  accurate  large- 
scale  maps,  cadastral  overlay  maps,  unique  identifying  numbers  linking  specific  land  parcels  to  a 
common  index  of  all  land  records  in  United  States  cadastral  systems,  and  a  series  of  land  data  files; 

(3)  ways  to  achieve  better  definition  of  the  roles  of  Federal  and  other  governmental  agencies  and  the 
private  sector  in  dealing  with  land  information  systems; 

(4)  ways  to  improve  the  coordination  of  Federal  land  information  activities;  and 

(5)  model  standards  developed  by  the  Secretary  for  compatible  multipurpose  land  information 
systems  for  use  by  Federal,  State  and  local  governmental  agencies,  the  public,  and  the  private  sector. 

(e)  Recommendations.  --  The  report  required  by  subsection  (c)  may  also  include  such  recommendations  for 
legislation  as  the  secretary  of  the  Interior  considers  necessary  or  desirable. 


Appendix  B 

Glossary 


Accuracy:  (1)  absolute  accuracy  (positional)  --  the 
evaluation  of  all  errors  encourntered  in  definiing  the 
position  of  a  single  feature  or  point  on  a  geodetic 
datum  or  system;  (2)  relative  accuracy  (positional)  ~ 
an  evaluation  of  the  errors  in  determining  the 
position  of  one  point  or  feature  with  respect  to 
another. 

Attribute:  data  item  that  characterizes  an  object. 

Cadastre:  juridicial,  a  register  of  ownership  of 
parcels  of  land;  fiscal,  a  register  of  properties  record- 
ing their  value;  multi-purpose,  a  register  of  attri- 
butes of  spatially-related  parcels  of  land. 

Database:  data  organized  so  that  multiple  files  can 
be  accessed  through  a  single  reference,  based  upon 
relationships  among  records  on  the  various  files 
rather  than  through  key  values  or  physical  position. 

Database  Management:  direction  or  control  of  a 
database  through  special  software  that  identifies 
relational  values  for  records,  then  executes  access 
commands  through  sequential,  direct,  or  indexed- 
sequential  reference  methods,  whichever  is  appropri- 
ate to  define  the  relationship  specified  by  the  user. 

Database  management  system  (DBMS):  a  set  of 

programs  for  managing  a  data  base. 

Data  Capture:  procedures  for  initially  recording 
and  putting  data  into  a  system  through  keyboarding 
or  other  methods. 

Data  Dictionary:  listing  of  terms  and  their  defini- 
tions for  all  data  items  and  data  stores  within  an  in- 
formation system. 

Data  Element:  basic  unit  of  data  that  has  specific 
meaning  for  the  system  in  which  it  is  used. 

Data  Structure:    packet  of  logically  related  data 
that  can  be  decomposed  into  subordinate  data  com- 
ponents or  data  elements. 

Digital  mapping:    the  processes  of  acquisition 
(capture),  transformation,  and  presentation  of 
spatial  data  in  digital  form. 


Digitizing:  the  process  of  converting  spatial  and 
non-spatial  data  into  digital  form. 

Discrete  Value:  noncontinuous  distinct  value. 
Refers  to  data  element  that  has  only  specific  options, 
rather  than  a  range  of  options,  for  its  value. 

Geodesy:    the  scientific  study  of  the  size  and  shape 
of  the  earth  and  determination  of  positions  upon  it. 

Geodetic  Control:  a  highly  accurate  survey  net- 
work between  permanently  monumented  stations, 
intended  to  provide  a  framework  into  which  less 
accurate  densification  surveys  and  photogrammetric 
work  may  be  fit. 

Geographic  Information  System  (GIS):  a  system 
of  hardware,  software,  data,  people,  organizations, 
and  institutional  arrangements  for  collecting, 
storing,  analyzing,  and  disseminating  information 
about  areas  of  the  earth. 

Information  System:  the  methods,  procedures, 
and  resources  for  developing  and  delivering  informa- 
tion. 

Infrastructure:  Public  works  which  include 
highways,  mass  transit,  aviation,  water  resources, 
water  supply  and  waste  water,  solid  waste  and 
hazardous  waste  disposal,  as  well  as  communica- 
tions, energy  facilities,  schools,  hospitals,  prisons, 
and  parks. 

Land  Information  System  (LIS):  a  GIS  that  has, 
as  its  main  focus,  data  concerning  land  records,  the 
latter  including  resource,  land  use,  environmental 
impact,  and  fiscal  data. 

Land  Management:    the  management  of  all 
aspects  of  land  including  the  formation  of  land 
policies. 

Land  Parcel:  a  tract  of  land,  being  all  or  part  of  a 
legal  estate. 

Land  Registration:    the  recording  of  rights  in  land 
through  deeds  or  as  title. 


Land  Tenure:  the  mode  of  holding  rights  in  land. 

Land  Title:    the  evidence  of  a  person's  rights  to 
land. 


Registration  of  Title:  a  system  whereby  a  register 
of  ownership  of  land  may  be  maintained  based  upon 
the  parcel  rather  than  the  owner  or  the  deeds  of 
transfer. 


Layer:  a  sub-set  of  spatial  data,  selected  on  a  non- 
spatial  basis,  that  share  common  characteristics. 

Multipurpose  Cadastre  (MPC):  a  parcel-based 
LIS.  The  basic  components  are  a  geodetic  reference 
frame  (GRF),  a  base  layer  that  uses  the  GRF  for 
control,  and  a  cadastral  layer  that  is  controlled  by 
references  to  both  the  GRF  and  the  features  on  the 
base  layer.  MPC's  also  integrate  a  large  number  of 
other  parcel  records  keyed  to  a  unique  parcel  identi- 
fier.   These  ancillary  records  may  include  informa- 
tion used  for  legal  reference  (legal  cadastre),  data 
related  to  land  valuation  and  taxation  (fiscal  ca- 
dastre), and  information  for  resource  and  facility 
management  (resource  cadastre). 

Metes  and  Bounds:  a  property  description  by  ref- 
erence to  the  bearings  and  lengths  of  the  boundaries 
and  the  name  of  adjoining  properties. 

Network  (computer):  a  system  consisting  of  a 
computer  and  its  connected  terminals  and  devices. 
The  term  is  also  used  to  describe  two  or  more  inter- 
connected computer  systems. 

Orthophotograph:  a  composite  aerial  photograph 
from  which  displacements  due  to  relief  and  camera 
tilt  have  been  removed. 

Photogrammetry:  the  science  and  art  of  taking 
accurate  measurements  from  photographs. 

Photomap:  a  map  made  by  printing  aerial  photo- 
graphs rather  than  using  abstract  conventional  signs 
and  symbols. 

Raster:  a  regular  grid  of  cells  covering  an  area, 
usually  recorded  line  by  line  across  a  given  surface. 

Registration  of  Deeds:  a  system  whereby  a 
register  of  documents  is  maintained  relating  to  the 
transfer  of  rights  in  land. 


Remote  Sensing:  the  technique  of  measuring  or 
obtaining  data  about  an  object  or  phenomenon  from 
its  spectral  image  using  a  recording  device  from  a 
distance. 

Spatial:  relating  to,  occupying,  or  of  the  nature  of 
space. 

Spatial  Referencing:  the  association  of  an  entity 
with  its  absolute  or  relative  location. 

Standard:  a  specification,  test  method,  definition, 
classification,  or  practice  that  has  been  approved  by 
the  sponsoring  group  and  adopted  in  accordance 
with  the  procedures  established  within  the  appropri- 
ate laws,  regulations,  directives  or  technical  society. 

Survey  Network:    a  network  in  which  the  nodes 
are  the  precisely  determined  geodetic  control  points 
and  the  edges  represent  survey  observations. 

Synergistic:  the  way  that  a  system's  parts  function 
together,  producing  results  with  a  greater  value  than 
would  be  produced  by  the  system's  separate  parts 
working  alone. 

System:  a  set  of  interrelated,  interacting  compo- 
nents that  function  together  as  an  entity  to  achieve 
specific  results. 

System  Approach:    way  of  identifying  and  viewing 
component  parts  and  functions  as  integral  elements 
of  a  whole  system. 

Systems  Development:  process  that  includes  iden- 
tifying information  needs,  designing  information  sys- 
tems that  meet  those  needs,  and  putting  those 
systems  into  practical  operation. 

Topography:  the  physical  features  of  the  earth's 
surface. 
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ONGOING  ACTIVITIES  -  FEDERAL  GOVERNMENT 

Federal  Land  Information  Agencies 


Organization 


Organizational  Background 


Land  Info.  System  Summary 


Department  of  Agriculture  (DOA) 


Soil  Conservation  Service  (SCS) 


The  Department  of  Agriculture  (USDA) 
was  created  by  act  of  May  15,  1862  (7 
U.S.C.  2201),  and  was  administered  by  a 
Commissioner  of  Agriculture  until  1889  (5 
U.S.C.  511,  514,  516).  By  act  of  February 
9,  1889  (7  U.S.C.  2202,  2208,  2212),  the 
powers  and  duties  of  the  Department 
were  enlarged.  The  Department  was 
made  the  eighth  executive  department  in 
the  Federal  Government,  and  the 
Commissioner  became  the  Secretary  of 
Agriculture. 

The  Soil  Conservation  Service  (SCS)  was 
established  under  authority  of  the  Soil 
Conservation  Act  of  1935  (16  U.S.C.  590a- 
f).  It  has  responsibility  for  developing  and 
carrying  out  a  national  soil  and  water 
conservation  program  in  cooperation  with 
landowners  and  operators  and  other  land 
users  and  developers,  with  community 
planning  agencies  and  regional  resource 
groups,  and  with  other  Federal,  State, 
and  local  government  agencies.  SCS  also 
assists  in  agricultural  pollution  control, 
environmental  improvement,  and  rural 
community  development. 


The  Soil  Conservation  Service  (SCS)  has 
a  need  for  accurate  geographically 
referenced  land  and  resource  information 
to  accomplish  its  mission.  The  SCS  needs 
to  know  the  location  of  farm  fields  and 
ranch  pastures  as  well  as  the  resource 
characteristics  of  those  fields  and 
pastures.  SCS  also  needs  to  accurately 
locate  and  geographically  reference  soil 
survey  information  as  part  of  its  federal 
leadership  role  in  coordinating  the 
National  Cooperative  Soil  Survey 
Programs.  In  support  of  these  activities, 
the  SCS  has  issued  National  GIS  policy 
guidelines  and  is  in  the  process  of 
implementing  geographic  information 
system  technology  at  the  field  office,  state 
office,  project  office,  and  national  office 
levels  utilizing  the  USDA's  micro- 
computer procurement.  GIS  technology 
will  eventually  be  implemented  in  more 
than  3000  SCS  offices  with  the  schedule 
of  implementation  determined  by  each 
State  Conservationist.  Components  of  the 
GIS  include  the  spatial  resource  data 
such  as  soils,  topography,  land  cover, 
hydrography,  field  boundaries,  etc.,  and 
two  primary  tabular  databases,  the  Soil 
Survey  Database,  and  the  Client  Operat- 
ing Record  Database. 


Organization 

U.  S.  Forest  Service  (USDA) 


Organizational  Background 

The  Forest  Service  was  created  by  the 
Transfer  Act  of  February  1,  1905  (16 
U.S.C.  472),  which  transferred  the 
Federal  forest  reserves  and  the  respon- 
sibility for  their  management  from  the 
Department  of  the  Interior  to  the 
Department  of  Agriculture. 

The  Forest  Service  has  the  Federal 
responsibility  for  national  leadership  in 
forestry.  Its  mission  is  to  provide  a 
continuing  flow  of  natural  resource 
goods  and  services  to  help  meet  the 
needs  of  the  Nation  and  to  contribute 
to  the  needs  of  the  international  com- 
munity. 


Land  Info.  System  Summary 

The  USFS  needs  to  know  the  accurate 
location  of  surveyed  land  ownership 
boundaries  as  well  as  the  rights  and 
encumbrances  associated  with  the  land. 
The  USFS  also  needs  to  relate  land 
information  with  other  spatially  located 
information  about  natural  and  con- 
structed features,  management  direction, 
and  work  activities.  To  accomplish  this 
task,  the  Forest  Service  is  implementing, 
in  1991,  a  Geographic  Information 
System  (GIS)  at  all  levels  of  the  organiza- 
tion, with  particular  emphasis  on  the 
Ranger  District. 

The  Forest  Service's  Geographic  Informa- 
tion System  is  to  be  a  computer-based 
system  to  store,  retrieve,  analyze,  and 
present  spatially  referenced  information 
about  the  nearly  200  million  acres  of 
national  forests  and  grasslands  that  it 
manages.  In  its  Information  Resources 
Management  plan  for  FYs  1989  through 
1993,  the  Service  estimated  that  its  costs 
of  developing,  implementing,  and 
operating  a  GIS  will  be  $167.6  million. 
Currently  the  Service  is  planning  how  to 
organize  and  define  its  GIS  data  base. 


Department  of  the  Interior 


The  Department  of  the  Interior  was 
created  by  act  of  March  3,  1849  (43  U.S.C. 
1451),  which  transferred  to  it  the  General 
Land  Office,  the  Office  of  Indian  Affairs, 
the  Pension  Office.and  the  Patent  Office. 
Over  the  many  years  of  its  existence, 
other  functions  have  been  added  and 
removed,  so  that  its  role  has  changed 
from  that  of  general  housekeeper  for  the 
Federal  Government  to  that  of  custodian 
of  the  Nation's  natural  resources.  The 
Department  has  responsibility  for  most  of 
our  nationally  owned  public  lands  and 
natural  resources.  This  includes  fostering 
the  wisest  use  of  our  land  and  water 
resources,  protecting  our  fish  and  wildlife, 
preserving  the  environmental  and 
cultural  values  of  our  national  parks  and 
historical  places,  and  providing  for  the 
enjoyment  of  like  through  outdoor 
recreation.  The  Department  assesses  our 
mineral  resources  and  works  to  assure 
that  their  development  is  in  the  best 
interests  of  all  our  people.  The  Depart- 
ment also  has  a  major  responsibility  for 
American  Indian  reservation  communi- 
ties and  for  people  who  live  in  Island  Ter- 
ritories under  United  States  administra- 
tion. 


E-2 


Organization 

Bureau  of  Land  Management  (BLM) 


Organizational  Background 

The  Bureau  of  Land  Management  (BLM) 
was  established  July  16,  1946,  by  the 
consolidation  of  the  General  Land  Office 
(created  in  1812)  and  the  Grazing  Service 
(formed  in  1943).  This  was  done  in 
accordance  with  the  provisions  of  sections 
402  and  403  of  Reorganization  Plan  No.  3 
of  1946  (5  U.S.C.  App.).  The  Federal  Land 
Policy  and  Management  Act  of  1976  (90 
Stat.  2743)  provides  a  basic  mission 
statement  for  BLM  and  establishes  policy 
guidelines  and  criteria  for  the  manage- 
ment of  public  lands  and  resources 
administered  by  the  BLM. 

The  BLM  is  responsible  for  the  total  man- 
agement of  270  million  acres  of  public 
lands  located  primarily  in  the  West  and 
Alaska,  and  another  300  million  acres  of 
Federally-owned  mineral  interests.  Re- 
sources managed  by  the  Bureau  include 
timber,  solid  minerals,  oil  and  gas, 
geothermal  energy,  wildlife  habitat, 
endangered  plant  and  animal  species, 
rangeland  vegetation,  recreation  and 
cultural  values,  wild  and  scenic  rivers, 
and  designated  wilderness  areas. 


As  the  successor  to  the  General  Land 
Office,  the  BLM  maintains  the  original 
Public  Land  Survey  System  information 
dating  back  to  1785,  (including  more  than 
five  million  General  Land  Office  patent 
documents  for  the  30  public  land  states) 
and  is  responsible  for  conducting  all  new 
cadastral  surveys  (which  define  Federal 
land  boundaries).  This  information  is 
widely  used  by  other  agencies  and  the 
private  sector,  and  is  represented  in  differ- 
ent ways  by  a  variety  of  maps  that  are 
based  on  the  original  surveys  that  the 
BLM  maintains. 


Land  Info.  System  Summary 

As  the  land  managing  agency  responsible 
for  more  acreage  than  any  other  organiza- 
tion in  the  United  States,  the  BLM  a 
decisions  are  significant  in  protecting  the 
Nation's  natural  resources  and  providing 
for  appropriate  uses  of  the  public  lands. 
The  BLM's  multiple  use  mission  requires 
complex  analyses  of  the  potential  impacts 
of  alternative  resource  management 
decisions  which  range  in  scope  from 
habitat  improvements  on  one  acre  to 
environmental  analyses  for  proposed  pipe- 
line rights-of-way  extending  up  to  1,000 
miles.  As  a  result,  the  applications  for 
LIS  in  the  BLM  are  extensive  both  in 
terms  of  the  land  area  being  managed  and 
the  conflicts  regarding  the  use  of  the  land. 
The  agency  regularly  conducts  onsite  field 
exams  and  documents  conditions  in  case 
files  or  on  mylar  overlays.  By  implement- 
ing LIS  capabilities  throughout  all  BLM 
offices  in  the  1990s,  this  vast  data  base 
will  be  accessible  for  subsequent  decisions 
and  for  public  inquiries. 

Development  and  implementation  of  the 
LIS  is  guided  by  the  principles  that:  (1) 
the  BLM  manages  information,  as  well  as 
lands  and  resources,  as  a  valuable  public 
asset;  (2)  the  BLM  shares  information 
with  others  in  support  of  agency  missions; 
and  (3)  computer-based  tools  can  help 
BLM  personnel  to  be  more  responsive  to 
the  needs  of  society.  BLM  management 
has  committed  to  LIS  development  as  a 
top  priority  of  the  agency,  with  the  many 
associated  activities  guided  through  a 
Master  Plan  which  is  updated  regularly. 
These  managers  recognize  that  benefits  of 
LIS  will  be  faster  responses  to  public 
queries,  the  use  of  better  quality  data  in 
many  decisions,  streamlined  processing  of 
cases,  and  more  flexibility  in  data 
analysis.  The  benefit/cost  ratio  for  this 
automation  is  more  than  2:1.  The"bottom 
line"  is  that  LIS  provides  the  opportunity 
to  make  better  decisions  about  the 
allocation  of  the  Nation's  public  land 
resources.  Through  its  LIS,  the  BLM  will 
coordinate  land  use  inventory,  planning, 
and  management  activities  with  other 
Federal  agencies,  State  and  local  govern- 
ments, interest  groups  and  industry,  and 
the  general  public. 

After  ensuring  that  the  LIS  concept 
guided  the  development  of  automated 
systems  within  the  agency,  the  BLM 
defined  as  a  priority  the  implementation 
of  a  data  administration  program  to  meet 
LIS  goals  and  objectives.  The  BLM  is 
currently  completing  the  determination  of 
its  data  requirements  and  standards, 
together  with  the  automation  of  accurate 
information  about  public  land  resources 
on  each  parcel.  This  data  base,  which  is 
taking  approximately  a  decade  to 
complete,  will  be  a  valuable  asset  well  into 
the  next  century. 
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The  BLM  is  preparing  standards  for 
public  land  resources  data  in  cooperation 
with  other  Federal  agencies,  including  the 
U.S.  Forest  Service  and  the  U.S.  Geologi- 
cal Survey.  The  BLM  is  also  participating 
with  other  Federal  agencies  in  the 
development  of  standards  for  the  ex- 
change and  sharing  of  data,  and  is 
providing  support  for  defining  the  spatial 
data  transfer  standards.  After  the  land 
parcel  data  is  automated,  the  BLM  uses 
existing  Geographic  Information  System 
(GIS)  technology  to  retrieve  and  display 
land  status  records  (such  as  ownership 
and  existing  leases  or  permits  for  use)  and 
natural  resource  information.  Currently, 
the  BLM  has  outgrown  its  computer 
capacity,  so  a  target  system  procurement 
in  the  early  1990s  will  provide  for  new 
capabilities  so  all  BLM  offices  can  use  LIS 
to  support  daily  operations. 

One  of  the  first  components  of  LIS  to  be 
implemented  through  this  procurement 
will  be  the  Automated  Land  and  Mineral 
Record  System  (ALMRS).  When  fully 
implemented,  the  LIS  data  base  will 
include:  (1)  the  land  and  mineral  records 
data  to  provide  information  about  land 
status  and  authorizations  (essentially  the 
property  rights  and  use  permits  affecting 
the  public  lands);  (2)  Automated  Resource 
Data  (ARD)  including  the  resource  values, 
management  concerns,  and  characteristics 
of  the  land  as  well  as  base  data  about  to- 
pography, hydrography,  transportation, 
and  basic  cultural  features;  (3)  the  auto- 
mated Geographic  Coordinate  Data  Base 
(GCDB)  built  upon  survey  descriptions  of 
legal  land  parcels,  which  are  defined  by 
the  Public  Land  Survey  System  in  most 
states.  This  data  base  will  enable  the 
combination  of  data  registered  to  legal 
land  parcels,  such  as  ownership,  with 
resource  or  map  data  registered  to  other 
coordinate  systems  (i.e.,  latitude/longi- 
tude). The  GCDB  will  also  include  the 
capability  for  surveys  of  parcels  where 
legal  land  descriptions  are  based  on 
something  other  than  the  rectangular 
survey  system. 
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Bureau  of  Reclamation  (BOR) 


The  Reclamation  Act  of  1902  (43  U.S.C. 
371  et  seq.)  authorized  the  Secretary  of 
the  Interior  to  administer  a  reclamation 
program  that  would  provide  the  arid  and 
semiarid  lands  of  the  17  contiguous 
Western  States  a  secure,  year-round 
water  supply  for  irrigation.  The  Reclama- 
tion Service  was  created  within  the  U.S. 
Geological  Survey.  In  1907  the  Reclama- 
tion Service  was  separated  from  the 
Survey,  and  in  1923  the  name  was 
changed  to  Bureau  of  Reclamation. 

The  Bureau  provides  water  for  farms, 
towns,  and  industries,  and  is  responsible 
for  the  generation  of  hydroelectric  power, 
river  regulation  and  flood  control,  outdoor 
recreation  opportunities,  and  the 
enhancement  and  protection  of  fish  and 
wildlife  habitats. 


There  is  a  significant  need  for  improve- 
ment of  Reclamation '8  methods  of  land 
surveying  and  mapping.  Major  problem 
areas  include:  securing  sufficient  funds 
for  the  activity;  coordination  with  the 
Bureau  of  Land  Management  on  priori- 
ties and  other  issues;  and  integration  of 
advanced  technology,  such  as  realizing 
geographic  information  system  (GIS) 
potentials.  A  Steering  Committee  has 
been  established  to  investigate  desired 
modifications  of  Reclamation's  Land  Use 
Inventory  and  Real  Property  System 
(LAPS).  The  Committee  held  its  initial 
meeting  in  February  1989. 

Reclamation  has  several  ongoing 
activities  concerning  development  of  an 
overall  geographic  reference  framework 
for  land  resource  information  including 
geodetic  networks,  large  scale  maps, 
cadastral  overlay  maps,  unique  land 
parcel  numbers  (not,  however,  necessarily 
tied  to  a  common  index  of  all  land  records 
in  the  United  States  cadastral  system), 
and  a  series  of  land  data  files.  Coordina- 
tion of  these  activities  in  Reclamation  is, 
however,  not  centralized.  Each  Reclama- 
tion regional  and/or  project  office  may,  or 
may  not,  have  programs  in  the  identified 
subjects  that  are  not  reported  to  Reclama- 
tion's headquarters  office  in  Denver, 
Colorado. 


Various  GIS  projects  have  been  under- 
taken that  use  natural  geodetic  frame- 
works for  cadastral  reference.  Geodetic 
networks  and  large  scale  maps  are 
typically  prepared  to  national  geodetic 
frameworks.  LAPS  contains  unique  tract 
numbers  for  each  parcel  of  land,  and/or 
each  land  right  (withdrawals,  easements, 
mineral  rights,  etc.)  under  Reclamation's 
jurisdiction.  LAPS  also  constitutes  a 
system  of  land  data  files  for  all  land  and 
land  rights  under  Reclamation's  jurisdic- 
tion. 
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Minerals  Management  Service  (MMS) 


The  Minerals  Management  Service  (MMS) 
was  established  on  January  19,  1982,  byu 
Secretarial  Order  No.  3071,  under  the 
authority  provided  by  section  2  or 
Reorganization  Plan  No.  3  of  1950  (5 
U.S.C.  App).  MMS  assesses  the  nature, 
extent,  recoverability,  and  value  of 
leasable  mineral  on  the  Outer  Continental 
Shelf.  It  ensures  the  orderly  and  timely 
inventory  and  development,  as  well  as  the 
efficient  recovery,  of  mineral  resources; 
encourages  utilization  of  the  best  available 
and  safest  technology;  provides  for  fair, 
full  and  accurate  returns  to  the  Federal 
Treasury  for  produced  commodities;  and 
safeguards  against  fraud,  waste,  and 
abuse. 

MMS  is  responsible  for  resource  evalu- 
ation and  classification,  environmental 
review,  leasing  activities,  lease  manage- 
ment, and  inspection  and  enforcement 
programs;  collection  of  all  royalty 
payments,  rentals,  bonus  payments,  fines, 
penalties,  assessments,  and  other 
revenues  due  the  Federal  Government. 


The  Offshore  Program  of  the  Minerals 
Management  Service  is  a  major  user  of 
map-based  data.  MMS  areas  of  responsi- 
bility is  off  the  coast  and  outside  the  three 
mile  state  boundaries  but  is  based  in 
onshore  and  coastline  references. 
As  a  major  user  of  data  provided  by 
others,  we  are  vitally  interested  in 
accuracy,  integrity,  and  currency  of  the 
data  and  in  the  standardization  of 
formats/definitions.  Offshore  computes 
lease  blocks  and  line  from  known 
reference  points  onshore.  These  extrapola- 
tion techniques  dictate  the  requirement 
for  a  high  degree  of  accuracy  in  the 
onshore  baseline  data.  Data  transfer  in 
digital  form,  consistent  with  established 
standards,  would  reduce  the  risk  of  error 
and  increase  our  productivity. 

MMS  has  coordinated  extensively  with 
other  agencies,  State  governments,  and 
private  industry  in  the  development  of 
these  systems.  Data  bases  have  been 
validated  and  are  continually  updated 
with  information  obtained  from  outside 
sources.  Access  systems  have  been 
established  so  that  State  and  Tribal 
governments  can  readily  obtain  MMS 
data.  More  detailed  descriptions  of  these 
activities  were  considered  too  voluminous 
for  this  response,  but  will  be  provided  on 
request. 


*** 


National  Park  Service  (NPS) 


The  National  Park  Service  was  estab- 
lished in  the  Department  of  the  Interior 
on  August  25,  1916  (16  U.S.C.  1).  The 
National  Park  Service  administers  for 
the  American  people  an  extensive  system 
of  national  parks,  monuments,  historic 
sites,  and  recreation  areas.  The  National 
Park  Service  objectives  are  to  administer 
the  properties  under  its  jurisdiction  for 
the  enjoyment  and  education  of  our 
citizens,  to  protect  the  natural  environ- 
ment of  the  areas,  and  to  assist  States, 
local  governments,  and  citizen  groups  in 
the  development  of  park  areas,  the 
protection  of  the  natural  environment, 
and  the  preservation  of  historic  proper- 
ties. 


At  present,  each  agency,  or  bureau,  based 
on  its  specific  mission,  follows  its  own 
procedures  and  requirements  and 
individually  controls  its  data  used  in 
support  of  mapping.  It  would  appear  that 
there  is  quite  a  bit  of  basic  information 
that  is  duplicated  and  developed  in  many 
different  ways.  If  a  source  were  in  place 
where  an  agency  or  bureau  could  obtain 
basic  information  in  a  uniform  format,  it 
would  provide  for  a  Government-wide 
basic  uniformity  that  each  agency  or 
bureau  could  build  upon  to  meet  its 
individual  requirements. 

The  concept  of  a  designated  agency  role 
with  quality  input  from  all  agencies  and 
bureaus  to  develop  a  model  system  for  all 
Federal  lands  (estimated  at  32  percent  of 
the  total  land  in  the  United  States)  which 
also  recognizes  the  mission  of  a  bureau  or 
agency  as  well  as  the  requirements  of 
unification  of  basic  data  appears  feasible. 
The  model  system,  once  in  place,  could 
then  be  expanded  for  special  usage  and 
also  for  local  governments  to  build  upon. 
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Office  of  Surface  Mining  I  Reclama- 
tion and  Enforcement  (OSMRE) 


The  Office  of  Surface  Mining  Reclamation 
and  Enforcement  (OSMRE)  was  estab- 
lished in  the  Department  of  the  Interior 
by  the  Surface  Mining  Control  and  Recla- 
mation Act  of  1977  (30  U.S.C.  1211).  The 
primary  goal  of  the  Office  is  to  assist  the 
States  in  developing  a  nationwide 
program  that  protects  society  and  the 
environment  from  the  adverse  effects  of 
coal  mining,  while  ensuring  that  surface 
coal  mining  can  be  done  without  perma- 
nent damage  to  land  and  water  resources. 
The  Office's  main  objectives,  now  that 
most  coal-mining  States  have  assumed 
primary  responsibility  for  regulating  coal 
mining  and  reclamation  activities  within 
their  borders,  are  to  oversee  mining  and 
reclamation  in  States  with  primary 
responsibility,  to  assist  States  in  meeting 
the  objectives  of  the  act,  and  to  regulate 
mining  and  reclamation  activities  in  those 
States  choosing  not  to  assume  primary 
responsibility. 


OSMRE  does  not  maintain  any  land 
information  collection  systems  using 
cadastral  mapping  that  would  link  specific 
land  parcels  to  a  common  index  of  land 
records.  Nor  is  OSMRE  engaged  in  any 
coordination  efforts  with  other  Federal 
agencies,  State  or  local  governments  or 
private  sector  entities  concerning  such 
systems. 

*  *  * 


U.S.  Fish  &  Wildlife  Service  (USFWS) 


In  1970,  under  Reorganization  Plans  3 
and  4  (5  U.S.C.  App.),  the  Bureau  of 
Commercial  Fisheries  was  transferred  to 
the  Department  of  Commerce,  the  Bureau 
of  Sport  Fisheries  and  Wildlife,  which 
remained  in  Interior,  was  renamed  by  an 
act  of  Congress  in  April  1974  (16  U.S.C. 
742b)  as  the  United  States  Fish  and 
Wildlife  Service. 

The  mission  of  the  United  States  Fish  and 
Wildlife  Service,  which  is  responsible  for 
migratory  birds,  endangered  species, 
certain  marine  mammals,  inland  sport 
fisheries,  and  specific  fishery  and  wildlife 
research  activities,  is  to  conserve,  protect, 
and  enhance  fish  and  wildlife  and  their 
habitats  for  the  continuing  benefit  of  the 
American  people.  In  the  area  of  resource 
management,  the  Service  provides 
leadership  for  the  protection  and  improve- 
ment of  land  and  water  environments 
(habitat  preservation),  which  directly 
benefits  the  living  natural  resources  and 
adds  quality  to  human  life. 


The  U.S.  Fish  and  Wildlife  Service 
(Service)  does  not  currently  have  an 
automated  land  record  system.  It  is, 
however,  in  the  process  of  developing  such 
a  system  for  the  conversion  of  manually 
maintained  card  records.  These  card 
records  are  utilized  throughout  all  our 
Regional  Offices  and  contain  information 
specific  to  lands  managed  as  part  of  the 
refuge  system.  These  records  cover  lands 
acquired  through  purchase,  exchange,  or 
other  acquisition  methods  as  well  as 
acquired  through  transfer  or  withdrawal 
actions.  In  addition,  these  records  also 
contain  acreage  summaries  by  county 
boundaries,  by  acquisition  authority  or 
funding,  and  include  State  or  specific  unit 
breakdowns.  We  have  recently  completed 
"Phase  One"  of  this  effort  and  expect  to 
have  all  this  information  completely 
automated  by  year's  end. 

The  Service  also  has  its  own  survey 
function,  which  often  works  closely  with 
the  Bureau  of  Land  Management,  which 
provides  us  with  (directly  or  through 
contracting)  survey  plats  and  all  other 
Service  survey  requirements.  Tract 
numbers  assigned  are  done  in  conjunction 
with  the  above  cited  card  record  system. 
Each  Region  also  maintains  a  carto- 
graphic unit  which  provides  land  tract, 
status,  and  acquisition  boundary  maps. 
All  of  the  systems  described  share  and 
include  identifying  numbers  Unking  our 
records  and  data  files. 
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U.S.  Geological  Survey  (USGS) 


and  products  of  the  national  domain." 
Topographic  mapping  and  chemical  and 
physical  research  were  recognized  as  an 
essential  part  of  the  investigations  and 
studies  authorized  by  the  Organic  Act  of 
1879,  and  specific  provision  was  made  for 
them  by  act  of  October  2,  1888  (25  Stat. 
526).  The  act  of  September  5,  1962  (43 
U.S.C.  31(b)),  expanded  this  authorization 
to  include  such  examinations  outside  the 
national  domain. 

The  mission  of  the  U.S.  Geological  Survey 
is  to  provide  geologic,  topographic,  and 
hydrologic  information  that  contributes  to 
the  wise  management  of  the  Nation's 
natural  resources  and  that  promotes  the 
health,  safety,  and  well-being  of  the 
people.  This  information  consists  of 
maps,  data  bases,  and  descriptions  and 
analyses  of  the  water,  energy,  and 
mineral  resources,  land  surface,  underly- 
ing geologic  structure,  and  dynamic 
processes  of  the  Earth.  To  accomplish  its 
mission,  the  Survey: 

*  Conducts  and  sponsors  research  in 
geology,  hydrology,  mapping,  and 
related  sciences. 

*  Produces  and  updates  geographic, 
cartographic,  and  remotely  sensed 
information  in  graphic  and  digital 
forms. 

*  Describes  the  onshore  and  offshore 
geologic  framework  and  develops  an 
understanding  of  its  formation  and 
evolution. 

*  Assesses  energy  and  mineral  resources, 
determines  their  origin  and  manner  of 
occurrence,  and  develops  techniques  for 
their  discovery. 

*  Collects  and  analyzes  data  on  the 
quantity  and  quality  of  surface  water 
and  ground  water,  on  water  use,  and  on 
quality  of  precipitation. 

*  Assesses  water  resources  and  develops 
an  understanding  of  the  impact  of 
human  activities  and  natural  phenom- 
ena on  hydrologic  systems. 

*  Evaluates  hazards  associated  with 
earthquakes,  volcanoes,  floods, 
droughts,  toxic  materials,  landslides, 
sibsidence,  and  other  ground  failures, 
and  develops  methods  for  hazards 
prediction. 

*  Participates  in  the  exploration  of  space 
and  prepares  geologic  and  other  maps 
of  the  planets  and  their  satellites. 


primary  USGS  objective  regarding  land 
information  handling  is  to  develop  and 
maintain  digital  spatial  data  bases 
comprised  of  earth  science  information 
that  is  useful  to  the  public  for  a  wide 
variety  of  purposes  and,  at  the  same  time, 
useful  within  USGS  for  generating, 
revising,  analyzing,  and  managing 
information  including  standard  and 
derivative  graphics  and  digital  products. 

In  1979,  the  USGS  received  funding 
appropriations  that  formally  initiated  the 
Digital  Cartography  Program.  More 
recently,  a  major  new  effort  called  Mark 
II  was  begun  that  will  implement  both 
advance  cartographic  technologies  and 
production  procedures  to  satisfy  National 
Mapping  Program  requirements  through 
the  year  2000.  By  2000,  the  National 
Digital  Cartographic  Data  Base  (NDCDB) 
is  scheduled  to  contain  digital  data  repre- 
senting the  content  of  the  primary  map 
series  and  other  scale  series,  as  appropri- 
ate.USGS  produces  and  maintains  the 
largest  scale  (1:24,000)  national  map 
coverage  of  the  United  States.  The  maps 
meet  National  Map  accuracy  Standards 
and  are  inspected  and  revised  on  a 
priority  basis.  These  maps  do  not  contain 
private  ownership  information,  but  do 
contain  a  cadastral  framework  in  the  30 
public  land  survey  States.  These  maps 
also  serve  as  the  base  for  many  layers  of 
resource  information,  such  as  soils, 
woodlands,  wetlands,  and  minerals. 

OMB  has  formed  a  Federal  Interagency 
Coordinating  Committee  on  Digital 
Cartography  to  facilitate  the  coordination 
of  agency  activities  and  exchange  of  data; 
to  collect  and  compile  information  on 
Federal  agencies  digital  cartographic 
activities;  to  determine  which  categories 
of  digital  data  are  to  be  included  in  the 
National  Digital  Cartographic  Data  Base; 
and  to  develop  and  adopt  common 
standards  of  content,  format,  and 
accuracy  for  digital  cartographic  base 
data.  USGS  has  been  assigned  to  chair 
this  committee. 


USGS  acquires,  analyzes,  manages,  and 
disseminates  large  volumes  of  spatial  and 
attribute  data  to  accomplish  its  mission. 
The  data  originates  from  source  material 
in  multiple  formats,  such  as  text,  maps, 
charts,  or  remotely  sensed  imagery.  The 
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Department  of  Transportation 
(DOT) 


The  Department  of  Transportation  was 
established  by  the  act  of  October  15,  1966 
(80  Stat.  931;  49  U.S.C.  1651  note)  "to 
assure  the  coordinated,  effective  admini- 
stration of  the  transportation  programs  of 
the  Federal  Government"  and  to  develop 
"national  transportation  policies  and 
programs  conducive  to  the  provision  of 
fast,  safe,  efficient,  and  convenient  trans- 
portation at  the  lowest  cost  consistent 
therewith."  It  became  operational  in  April 
1967,  and  is  comprised  of  elements 
transferred  from  eight  other  major  depart- 
ments and  agencies. 


Federal  Highway  Administration  (FHWA) 


The  Federal  Highway  Administration 
(FHWA)  became  a  component  of  the  De- 
partment of  Transportation  pursuant  to 
the  Department  of  Transportation  Act  (80 
Stat.  931)  It  carries  out  the  highway 
transportation  programs  of  the  Depart- 
ment of  Transportation  under  pertinent 
legislation  or  provisions  of  law  cited  in 
section  6(a)  of  the  act.  FHWA  encom- 
passes highway  transportation  in  its 
broadest  scope,  seeking  to  coordinate 
highways  with  other  modes  of  transporta- 
tion to  achieve  the  most  effective  balance 
of  transportation  systems  and  facilities 
under  cohesive  Federal  transportation 
policies  as  contemplated  by  the  act. 
FHWA  is  concerned  with  the  total  opera- 
tion and  environment  of  highway  systems, 
including  highway  safety.  In  administer- 
ing its  highway  transportation  program, 
FHWA  gives  full  consideration  to  the 
impacts  of  highway  development  and 
travel,  transportation  needs,  engineering 
and  safety  aspects,  and  project  costs. 
FHWA  ensures  balanced  treatment  of 
these  factors  by  kutilizing  a  systematic, 
interdisciplinary  approach  in  providing  for 
safe  and  efficient  highway  transportation. 


FHWA  has  been  actively  promoting  GIS 
uses  for  transportation  in  cooperation 
with  other  Federal  and  State  officials. 
Efforts  include  development  of  (1)  the 
capability  to  graphically  display  roadway 
information  from  the  Highway  Perform- 
ance Monitoring  System  which  displays 
data  on  the  National  System  of  Interstate 
and  Defense  Highways;  (2)  a  Highway 
Traffic  Forecasting  System.  Its  primary 
function  is  to  analyze  truck  size  and 
weight  issues;  and  (3)  a  GIS  which 
contains  socio-economic  data,  county 
business  studies,  and  forecasts  by  the 
Bureau  of  Economic  Analysis. 

The  agency  is  working  with  other  Federal 
and  State  agencies  on  GIS  uses.  For 
example,  they  are  working  with  the  State 
highway  agencies  to  develop  GISs  for 
relating  highway  features  to  specific 
locations  on  a  computerized  map,  as  well 
as  for  information  systems  that  would 
include  rights-of-way  for  highways,  and 
the  relationship  between  transportation 
and  land  use. 

DOT  has  established  a  Digital  Carto- 
graphic Interest  Group.  Each  Modal 
Administration  participates  (the  Federal 
Aviation  Administration,  the  Federal 
Railroad  Administration,  etc.).  The  goal  is 
to  produce  a  nationwide,  multimodal 
network  for  all  transportation  modes 
using  a  common  coordinate  system,  with 
linkage  to  a  sub-network  for  each  type  of 
transportation. 
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Environmental  Protection  Agency 

(EPA) 


The  Environmental  Protection  Agency 
(EPA)  was  established  in  the  executive 
branch  as  an  independent  agency 
pursuant  to  Reorganization  Plan  No.  3  of 
1970  (5  U.S.C  App.),  effective  December  2, 
1970.  The  EPA  was  created  to  permit 
coordinated  and  effective  governmental 
action  on  behalf  of  the  environment.  EPA 
endeavors  to  abate  and  control  pollution 
systematically,  by  proper  integration  of  a 
variety  of  research,  monitoring,  standard 
setting  and  enforcement  activities.  As  a 
complement  to  its  other  activities,  EPA 
coordinates  and  supports  research  and  an- 
tipollution activities  by  State  and  local 
governments,  private  and  public  groups, 
individuals,  and  educational  institutions. 
EPA  also  reinforces  efforts  among  other 
Federal  agencies  with  respect  to  the 
impact  of  their  operations  on  the  environ- 
ment, and  it  is  specifically  charged  with 
publishing  its  determinations  when  those 
hold  that  a  proposal  is  unsatisfactory  from 
the  standpoint  of  public  health  or  welfare 
or  environmental  quality.  In  all,  EPA  is 
designed  to  serve  as  the  public's  advocate 
for  a  livable  environment. 


The  USEPA  is  using  a  GIS  in  their  Direct/ 
Delayed  Response  Project  (DDRP),  a  com- 
prehensive study  to  evaluate  the  future 
chemical  status  of  surface  waters  to  acidic 
deposition.  The  project  is  being  under- 
taken in  three  regions  of  the  eastern 
United  States  where  surface  waters  of  low 
acid-neutralizing  capacity  exist  and  where 
levels  of  acidic  deposition  are  the  greatest. 
Although  this  project  was  initiated  and  is 
administered  by  the  EPA,  four  other 
Federal  agencies  (U.S.  Department  of 
Agriculture,  U.S.  Geological  Survey,  U.S. 
Forest  Service,  and  National  Oceanic  and 
Atmospheric  Administration)  are  involved, 
as  well  as  numerous  other  cooperators. 

In  such  an  environment,  a  GIS  was 
perceived  as  a  tool  that  could  provide 
unique  capabilities  to  combine  various 
data  sets,  to  perform  complex  spatial 
analyses,  and  to  effectively  communicate 
the  results  to  key  scientific,  policy,  and 
governmental  personnel  as  well  as  to  a 
concerned  public.  As  a  result,  the  EPA 
acquired  a  GIS  in  1985.  Since  the  GIS  has 
been  acquired,  it  has  been  incorporated 
into  virtually  every  level  of  project 
research.  GIS  based  activities  include 
locational  and  logistical  support,  analyses, 
and  communication  of  results. 


Federal  Communications 
Commission  (FCC) 


The  Federal  Communications  Commission 
(FCC)  was  created  by  the  Communica- 
tions Act  of  1934  (15  U.S.C;  21  U.S.C;  47 
U.S.C.  35,  151)  to  regulate  interstate  and 
foreign  communications  by  wire  and  radio 
in  the  public  interest.  The  scope  of  its 
regulation  includes  radio  and  television 
broadcasting;  telephone,  telegraph,  and 
cable  television  operation;  two-way  radio 
and  radio  operators;  and  satellite  commu- 
nication. It  is  responsible  for  the  orderly 
development  and  operation  of  broadcast 
services  and  the  provision  of  rapid, 
efficient  nationwide  and  worldwide 
telephone  and  telegraph  services  at 
reasonable  rates.  This  also  include  the 
promotion  of  safety  of  life  and  property 
through  radio  and  the  use  of  radio  and 
television  facilities  to  strengthen  the 
national  defense. 
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Effective  communication  of  scientific 
results  facilitates  the  transfer  of  knowl- 
edge gained  in  the  project  to  concerned 
individuals  or  groups.  In  this  role,  the  GIS 
is  a  particularly  valuable  tool.  Communi- 
cation involves  the  display  of  "final* 
results  as  well  as  "what  if"  scenarios  and 
modeling  results.  Results  obtained  from 
the  Direct/Delayed  Response  Project  likely 
will  have  significant  national  policy 
implications  with  regard  to  legislation 
pertaining  to  emissions  that  cause  acidic 
deposition.  By  incorporating  a  GIS  in  the 
DDRP  research,  the  timeliness  and 
quality  of  the  project  has  been  increased. 

*  *  » 

The  FCC  has  fifteen  (15)  properties 
around  the  country  it  owns  and 
manages. 
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Organizational  Background 
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Federal  Emergency  Manage- 
ment  Agency  (FEMA) 


The  Federal  Emergency  Management 
Agency  (FEMA)  was  established  in  the 
executive  branch  as  an  independent 
agency  pursuant  to  Reorganization  Plan 
No.  3  of  1978  (5  U.S.C.  App.)  and 
Executive  Orders  12127  of  March  31,  1979 
(effective  April  1,  1979),  and  12148  of  July 
20,  1979  (effective  July  15,  1979).  FEMA 
was  created  to  provide  a  single  point  of 
accountability  for  all  Federal  emergency 
preparedness,  mitigation,  and  response 
activities.  The  Agency  is  chartered  to 
enhance  the  multiple  use  of  emergency 
preparedness  and  response  resources  at 
the  Federal,  State,  and  local  levels  of 
government  in  preparing  for  and  respond- 
ing to  the  full  range  of  emergencies  - 
natural,  technological,  and  attack-related- 
and  to  integrate  into  a  comprehensive 
framework  activities  concerned  with 
hazard  mitigation,  preparedness  plan- 
ning, relief  operations,  and  recovery 
assistance. 

Under  the  direction  of  the  President,  the 
mission  of  the  Federal  Emergency 
Management  Agency  (FEMA)  is  to  plan 
for,  and  coordinate,  the  protection  of  the 
population  and  resources  of  the  Nation,  to 
include  the  planning  for  the  continuity  of 
constitutional  government  in  time  of 
emergency. 


The  nature  of  FEMA's  mission  requires 
cooperation  with  the  multiple  levels  of 
governmental  agencies,  and  demands 
complex  analysis  of  specially  related 
phenomena  at  the  local,  regional,  and 
national  level.  FEMA  programs  support- 
ing this  mission  have  a  single  element  in 
common:  the  need  for  spatial  information, 
organized  in  a  manner  to  support  rapid 
and  effective  simultaneous  data  usage  by 
Federal,  State,  and  community  agencies. 
As  a  result,  the  application  of  GIS 
technology  for  large  scale  data  analysis 
and  management  has  been  of  primary 
importance  to  the  Agency. 

GIS  research  and  development  sponsored 
by  FEMA  has  been  directed  to  develop- 
ment of  software  capable  of  supporting  a 
large-scale  network  of  independent, 
stand-alone  work  stations  with  associated 
local  data  bases,  in  conjunction  with  a 
national  distributed  data  processing 
system  for  specially  related  information. 
This  software  is  know  as  the  Integrated 
Emergency  Management  Information 
System  (IEMIS).  Goals  of  IEMIS  include: 
(1)  to  provide  a  mechanism  for  the 
application  of  state-of-the-art  automated 
data  processing  (ADP)  technology  to 
emergency  management;  (2)  to  establish  a 
dedicated,  interactive  computer  system 
for  the  Nation's  emergency  management 
community;  and  (3)  to  encourage  the  use 
of  such  technology  for  training,  planning, 
exercising  and  actual  emergency  opera- 
tions. 


Recently,  the  Office  of  the  President  has 
clarified  the  role  of  Agencies  in  declared 
National  Security  Emergencies  with 
Executive  Order  12656.  This  order  directs 
Agencies  to  cooperate  in  the  generation  of 
information  while  retaining  the  independ- 
ent statutory  responsibilities  assigned  by 
the  Congress.  Practical  implementation  of 
E.O.  12565  and  the  realities  of  budget 
constraints  can  be  expected  to  encourage 
the  generation  of  national  GIS  libraries 
within  a  cooperative  setting,  while 
requiring  a  maximum  of  independent 
action  at  the  lowest  practicable  level  of 
government. 
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Department  of  Housing  and 
Urban  Development  (HUD) 


Department  of  Energy  (DOE) 


HUD  was  established  by  the  Department 
of  Housing  and  Urban  Development  Act 
(42  U.S.C.  3532-3537),  effective  Novem- 
ber 9,  1965.  HUD  is  the  Federal  agency 
principally  responsible  for  programs  con- 
cerned with  the  Nation's  housing  needs, 
the  development  and  preservation  of  the 
Nation's  communities,  and  the  provision 
of  equal  housing  opportunity  for  every 
individual. 

In  administering  out  its  responsibilities, 
the  Department  administers  a  wide 
variety  of  programs,  including:  Federal 
Housing  Administration  mortgage  insur- 
ance programs  that  help  families  become 
homeowners  and  facilitate  the  construc- 
tion and  rehabilitation  of  rental  units; 
rental  assistance  programs  for  lower 
income  families  who  otherwise  could  not 
afford  decent  housing;  the  Government 
National  Mortgage  Association  mortgage- 
backed  securities  program  that  helps 
ensure  an  adequate  supply  of  mortgage 
credit;  programs  to  combat  housing 
discrimination  and  to  affirmatively 
further  fair  housing;  programs  that  aid 
community  and  neighborhood  develop- 
ment and  preservation;  and  programs  to 
help  protect  the  home  buyer  in  the 
marketplace.  The  Department  also  takes 
steps  to  encourage  a  strong,  private  sector 
housing  industry  that  can  produce 
affordable  housing,  and  to  stimulate 
private  sector  initiatives,  public/private 
sector  partnerships,  and  public  entrepre- 
neurship. 


The  Department  of  Energy  (DOE)  was 
established  by  the  Department  of  Energy 
Organization  Act  (42  U.S.C.  7131), 
effective  October  1,  1977,  pursuant  to 
Executive  Order  12009  of  September  13, 
1977.  DOE  provides  the  framework  for  a 
comprehensive  and  balanced  national 
energy  plan  through  the  coordination  and 
administration  of  the  energy  functions  of 
the  Federal  Government.  The  Depart- 
ment is  responsible  for  long-term,  high- 
risk  research  and  development  of  energy 
technology;  the  marketing  of  Federal 
power;  energy  conservation;  the  nuclear 
weapons  program;  energy  regulatory 
programs;  and  a  central  energy  data 
collection  and  analysis  program. 


Among  the  findings  and  purposes  of  The 
Real  Estate  Settlement  Procedures  Act 
(RESPA)  of  1974  As  Amended  in  1975:  «... 
to  effect  certain  changes  in  the  settlement 
process  for  residential  real  estate  that 
will  result  in  significant  reform  and  mod- 
ernization of  local  record-keeping  of  land 
title  information." 

Section  13  of  RESPA,  "ESTABLISH- 
MENT ON  DEMONSTRATION  BASIS 
OF  LAND  PARCEL  RECORDATION 
SYSTEM,"  states:  "The  Secretary 
[Secretary  of  Housing  and  Urban 
Development]  shall  establish  and  place  in 
operation  on  a  demonstration  basis,  in 
representative  political  subdivisions 
(selected  by  him)  in  various  areas  of  the 
United  States,  a  model  system  or  systems 
for  the  recordation  of  land  title  informa- 
tion in  a  manner  and  form  calculated  to 
facilitate  and  simplify  land  transfers  and 
mortgage  transactions  and  reduce  the 
cost  thereof,  with  a  view  to  the  possible 
development  (utilizing  the  information 
and  experience  gained  under  this  section) 
of  a  nationally  uniform  system  of  land 
parcel  recordation." 
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The  DOE  maintains  DOE's  Real  Property 
Inventory  System  (RPIS)  which  is  a 
computerized  data  base  containing 
detailed  information  on  Departmentwide 
real  property  holdings.  At  the  present 
time,  the  preponderance  of  data  in  the 
RPIS  pertains  to  buildings  and  other 
structures  and  facilities  rather  than  land. 
However,  they  are  in  the  process  of 
converting  the  General  Services  Admini- 
stration's generic  real  property  system 
called  Foundation  Information  for  Real 
Property  Management  (FDRM)  to  the 
RPIS  which  will  result  in  our  having 
more  detailed  data  on  DOE's  land 
holdings.  This  office  does  not,  however, 
maintain  land  records  (deeds,  maps,  title 
reports,  etc.).  All  land  records  are 
maintained  at  the  DOE  field  office  level. 

To  accomplish  its  diverse  and  complex 
missions,  the  DOE  relies  on  a  physical 
plant  that  stretches  over  33  states  and 
includes  some  of  the  world's  most 
sophisticated  and  costly  facilities.  Not 
counting  the  2.3  million  acres  of  land 
controlled  by  DOE,  the  1987  replacement 
value  of  this  real  property  is  approaching 
$40  billion.  To  accomplish  assigned  tasks, 
DOE  adds  to  this  plant  at  the  rate  of  $2 
billion  per  year.  Maintenance  costs  for 
these  facilities  exceeded  $700  million  in 
FY  1987  and  required  the  services  of 
thousands  of  Federal  and  contractor 
employees  spread  over  50  major  sites  and 
numerous  minor  ones. 
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Department  of  Energy  (DOE) 
(continued) 


To  assist  in  the  tracking,  reporting  and 
management  of  this  real  property,  the 
Department  has  in  place  an  automated 
inventory  system  that  lists  pertinent 
information  regarding  these  facilities. 
The  system,  called  the  Real  Property  In- 
ventory System  (RPIS),  is  an  integrated 
data  base  which  is  maintained  by  the 
DOE  Held  organizations.  Within  the  next 
fiscal  year,  the  RPIS  will  be  converted 
into  a  new  data  base  structure  using 
modern  software  technology  called  Oracle 
and  SQL  Plus.  This  new  system  will 
provide  managers  with  the  necessary 
tools  to  better  govern  their  real  property 
assets  from  acquisition  to  disposal.  An 
important  advantage  for  the  RPIS-II  is 
the  simplification  of  data  entry  proce- 
dures and  data  retrieval  with  emphasis 
on  being  more  user  friendly. 

*  *  * 


Nuclear  Regulatory  Commis- 
sion (NRC) 


The  Nuclear  Regulatory  Commission 
(NRC)  was  established  as  an  independent 
regulatory  agency  under  the  provisions  of 
the  Energy  Reorganization  Act  of  1974 
(42  U.S.C.  5801)  and  Executive  Order 
11834  of  January  15,  1975,  effective 
January  19,  1975.  The  NRC's  purpose  is 
to  ensure  that  the  civilian  uses  of  nuclear 
materials  and  facilities  are  conducted  in  a 
manner  consistent  with  the  public  health 
and  safety,  environmental  quality, 
national  security,  and  the  antitrust  laws. 
The  major  share  of  the  Commission  effort 
is  focused  on  regulating  the  use  of  nuclear 
energy  to  generate  electric  power. 


The  NRC  uses  land  information  in  two 
main  ways.  One  for  environmental  and 
safety  reviews  of  license  applications  or 
renewals,  and  two  for  emergencies.  The 
land  information  should  be  the  latest  and 
best  available  at  the  time  of  a  license 
application  or  renewal.  However,  unless  it 
is  periodically  updated  land  information 
maybe  inadequate  and  or  inaccurate 
when  used  in  the  event  of  an  emergency 
at  some  future  time.  Written  reports 
submitted  by  licensees  that  describe  the 
following  aspects  of  each  site  and  vicinity: 
demography,  socioeconomic,  land  use, 
hydrology,  geology,  mineral  resources, 
seismicity,  terrestrial  ecology,  and  aquatic 
ecology.  Therefore,  the  need  exists  for 
updating  specific  information  such  as 
demographic,  seismic  activity,  road 
networks,  etc.,  and  for  having  these  data 
in  a  form  readily  used  by  constituents  e.g., 
licensees,  FEMA,  state,  and  local  govern- 
ments. 


Presently,  the  NRC  uses  USGS  maps. 
Often  these  maps  are  outdated  and 
occasionally  inaccurate,  thereby  reducing 
their  value.  A  desired  future  system  would 
provide  digitized  maps  produced  from 
remote  sensing  for  accuracy  andquick 
updates.  Digitization  should  be  standard- 
ized for  use  by  any  government  agency  or 
private  concern  dealing  with  Federal  Gov- 
ernment requirements. 
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General  Services  Administration 

(GSA) 


The  General  Services  Administration 
(GSA)  was  established  by  section  101  of 
the  Federal  Property  and  Administrative 
Services  Act  of  1949  (40  U.S.C.  751).  The 
GSA  establishes  policy  and  provides  for 
the  Government  an  economical  and 
efficient  system  for  the  management  of  its 
property  and  records,  including  construc- 
tion and  operation  of  buildings,  procure- 
ment and  distribution  of  supplies, 
utilization  and  disposal  of  property,  trans- 
portation, traffic,  and  communications 
management,  stockpiling  of  strategic  ma- 
terials, and  the  management  of  the 
Governmentwide  automatic  data  process- 
ing resources  program. 


Executive  Order  12512  designated  GSA  to 
take  the  lead  in  real  property  information 
management.  The  design,  programming, 
and  pilot  testing  of  Foundation  Informa- 
tion for  Real  Property  Management 
system  (FIRM),  an  automated  manage- 
ment system,  occurred  in  FY  1987.  There 
are  22  government  agencies  in  the 
Washington,  D.C.  area  participating  in 
FIRM.  This  operational  system  is 
designed  to  be  operated  by  real  property 
specialists  and  is  available  without  charge 
to  interested  Federal  agencies. 


International  Development 
Cooperation  Agency  (IDCA) 


The  International  Development  Coopera- 
tion Agency  (IDCA)  was  established  by 
Reorganization  Plan  No.  2  of  1979  (5 
U.S.C.  App.),  effective  October  1,  1979,  to 
be  a  focal  point  within  the  U.S.  Govern- 
ment for  economic  matters  affecting  U.S. 
relations  with  developing  countries.  The 
IDCA's  function  is  policy  planning,  policy 
making,  and  policy  coordination  on  the 
range  of  international  economic  issues 
affecting  developing  countries.  The 
Agency's  mission  is  twofold:  first,  to 
ensure  that  development  goals  are  taken 
fully  into  account  in  all  executive  branch 
decision  making  on  trade,  financing  and 
monetary  affairs,  technology,  and  other 
economic  policy  issues  affecting  the  less 
developed  nations;  and  second,  to  provide 
coherent  development  strategy  through 
the  effective  use  of  U.S.  bilateral  develop- 
ment assistance  programs  and  U.S. 
participation  in  multilateral  development 
organizations. 


The  power  of  GIS  in  addressing  the  link 
between  economic  development  and 
sustainable  agricultural  development  and 
makes  spatial  analysis  particularly 
attractive  to  the  Agency  for  International 
Development  (AID).  AID  sees  the 
application  of  GIS  technology  in  new 
programs  to  combat  global  deforestation 
and  to  conserve  the  rich  biological 
diversity  in  tropical  countries.  Because  of 
the  diverse  environmental  conditions  and 
economic  goals  in  the  70-plus  countries 
that  AID  assists,  GIS  development  is 
decentralized.  Several  GIS's  have  been 
procured  off-the-shelf  for  national  and 
regional  institutions  in  developing 
countries. 

The  major  push  for  GIS  development  and 
applications  in  the  Third  World  countries 
will  come  from  the  need  to  manage  social 
and  economic  growth  while  simultane- 
ously protecting  the  environment  and 
conserving  natural  resources.  Today,  not 
only  is  there  a  proliferation  of  data  bases 
even  in  formerly  data-scarce  developing 
countries,  but  the  increasing  number  of 
global  data  bases  is  becoming  a  problem. 
Many  of  them  are  not  easily  accessible 
from  a  technological,  economical,  or 
political  perspective. 


AID  plans  to  analyze  this  problem  of 
global  data-base  networking  during  the 
nest  5  years  and  to  take  steps,  in  coopera- 
tion with  other  major  foreign  assistance 
donors,  to  enable  developers,  suppliers, 
and  users  of  environmental  data  to 
communicate  electronically  with  each 
other.  The  goal  is  to  provide  a  better 
understanding  of  the  way  that  environ- 
ment and  natural  resources  interact  with 
human  development. 
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National  Aeronautics  and  Space 
Administration  (NASA) 


The  National  Aeronautics  and  Space 
Administration  (NASA)  was  established 
by  the  National  Aeronautics  and  Space 
Act  of  1958,  as  amended  (42  U.S.C.  2451 
et  seq.)  In  carrying  out  the  policy  of 
Congress  that  activities  in  space  should  be 
devoted  to  peaceful  purposes  for  the 
benefit  of  all  humankind,  the  principal 
statutory  functions  of  NASA  are  to 
conduct  research  for  the  solution  of 
problems  of  flight  within  and  outside  the 
Earth's  atmosphere  and  develop,  con- 
struct, test,  and  operate  aeronautical  and 
space  vehicles;  conduct  activities  required 
for  the  exploration  of  space  with  manned 
and  unmanned  vehicles;  arrange  for  the 
most  effective  utilization  of  the  scientific 
and  engineering  resources  of  the  United 
States  with  other  nations  engaged  in 
aeronautical  and  space  activities  for 
peaceful  purposes;  and  to  provide  for  the 
widest  practicable  and  appropriate 
dissemination  of  information  concerning 
the  agency's  activities  and  their  results. 


The  Facilities  Management  Office,  NASA 
Headquarters,  through  its  Facilities 
Operations  and  Maintenance  Division  has 
the  responsibility  for  the  management  of 
NASA  real  estate,  and  as  such  maintains 
a  central  depository  for  all  pertinent 
agencywide  land  records.  Individual 
records  are  maintained  at  each  of  our  land 
holding  installations  and  additional  land 
use  data  is  detailed  in  master  planning 
records. 

»  »  * 


United  States  Postal  Service 

(USPS) 


The  U.S.  Postal  Service  was  created  as  an 
independent  establishment  of  the 
executive  branch  by  the  Postal  Reorgani- 
zation Act  (39  U.S.C.  101  et  seq.), 
approved  August  12,  1970.  The  U.SP.S. 
commenced  operations  on  July  1,  1971. 
The  U.S.P.S.  provides  mail  processing  and 
delivery  services  to  individuals  and 
businesses  within  the  United  States.  The 
U.S.P.S.  is  committed  to  the  development 
of  efficient  mail-handling  systems  and 
operates  its  own  planning  and  engineering 
programs.  It  is  also  the  responsibility  of 
the  U.SP.S.  to  protect  the  mails  from  loss 
or  theft  and  to  apprehend  those  who 
violate  postal  laws. 

The  Tennessee  Valley  Authority  (TVA)  is 
a  corporation  created  by  act  of  May  18, 
1933  (48  Stat.  58;  16  U.S.C.  831-831dd). 
TVA  is  a  Government-owned  corporation 
that  conducts  a  unified  program  of 
resource  development  for  the  advance- 
ment of  economic  growth  in  the  Tennessee 
Valley  region.  The  Authority's  program  of 
activities  includes  flood  control,  naviga- 
tion development,  electric  power  produc- 
tion, fertilizer  development,  recreation 
improvement,  and  forestry  and  wildlife 
development.  While  its  power  program  is 
financially  self-supporting,  other  pro- 
grams are  financed  primarily  by  appro- 
priations from  Congress. 


The  U.S.  Postal  Service  has  maintained  a 
facilities  data  management  system  since 
1973.  Information  is  kept  on  approxi- 
mately 5,200  owned  and  29,600  leased 
properties.  Although  the  major  thrust  of 
the  system  is  to  control  building  acquisi- 
tion, maintenance,  use  and  disposal,  it 
contains  the  following  associated  land 
information:  (1)  Location  by  street 
address,  city,  county,  state,  and  zip  code; 
(2)  Date  acquired;  (3)  Acquisition  cost  (but 
not  current  value);  (4)  How  land  is 
controlled  (leased  vs.  owned);  (5)  Status 
(in  use,  vacant,  surplus,  etc.);  (6)  Site  size 
in  square  feet.  The  remaining  information 
is  kept  in  manual  files  located  among  21 
field  offices. 
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Tennessee  Valley  Authority  (TVA) 


TVA  operates  the  river  control  system  and 
provides  assistance  to  State  and  local 
governments  in  reducing  local  flood 
problems.  It  is  the  wholesale  power 
supplier  for  many  local  municipal  and 
cooperative  electric  systems  serving 
customers  in  parts  of  seven  states.  In 
economic  and  community  development 
programs,  TVA  provides  technical 
assistance  in  areas  including  industrial 
development,  regional  waste  management, 
tourism  promotion,  community  prepared- 
ness, and  vanpool  organizations. 


The  TVA  has  been  a  leader  in  demonstrat- 
ing innovative  applications  of  new  tech- 
nologies to  better  se/ve  the  resource  devel- 
opment needs  of  the  region.  Up-to-date 
information  about  the  status  of  the  lands, 
waters,  and  natural  resources  of  the 
seven-State  region  is  a  key  tool  in 
development.  GIS  technology  has  evolved 
rapidly  as  a  more  effective  means  of 
delivering  this  information  to  resource 
managers.  GIS  methods  have  become  an 
integral  component  of  the  management  of 
the  land  base  surrounding  the  TVA 
reservoir  system.  In  addition,  TVA  is 
playing  a  growing  role  in  the  integration, 
interpretation,  and  delivery  of  resource 
data  compiled  by  the  agency  and  other 
agencies  to  decisionmakers  throughout 
the  region. 


U.  S.  Department  of  Commerce 
(DOC) 


The  Department  was  designated  as  such 
by  act  of  March  4,  1913  (15  U.S.C.  1501), 
which  reorganized  the  Department  of 
Commerce  and  Labor,  created  by  act  of 
February  14,  1903  (15  U.S.C.  1501),  by 
transferring  all  labor  activities  into  a  new, 
separate  Department  of  Labor.  The 
Department  of  Commerce  is  composed  of 
the  Office  of  the  Secretary  and  the 
operating  units. 


TVA's  Geographic  Information  System 
office,  at  Norris,  Tennessee,  operates  a 
GIS  to  compile  integrated  resource  data 
bases  and  conducts  spatial  modeling 
projects  to  support  TVA  regional  develop- 
ment programs.  The  GIS  is  operated  as  a 
self-supporting  service  function.  GIS 
services  are  marketed  to  all  TVA  pro- 
grams as  well  as  other  Federal,  State,  and 
local  agencies  in  the  region.  A  primary 
application  of  the  GIS  is  in  planning  for 
the  development  of  the  300,000  acre  land 
base  surrounding  the  TVA  reservoir 
system.  A  Multidisciplinary  team  uses  the 
GIS  to  compile  an  integrated  data  base 
that  includes  37  layers  of  information 
about  the  lands  around  each  reservoir.  In 
addition  to  planning  the  management  of 
agency  lands,  TVA's  GIS  has  supported 
over  350  other  regional  and  site-specific 
projects  including  the  planning  of  electric 
power  generation  and  transmission 
facilities,  industrial  site  screening,  and 
the  monitoring  of  regional  economic  and 
environmental  trends.  GIS  services  are 
also  used  on  a  reimbursable  basis  by  other 
agencies. 
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Bureau  of  the  Census  (BOC) 


The  Bureau  of  the  Census  was  established 
as  a  permanent  office  by  act  of  March  6, 
1902  (32  Stat.  51).  The  major  functions  of 
the  Bureau  are  authorized  by  the 
Constitution,  which  provides  that  a  census 
of  population  shall  be  taken  every  10 
years,  and  by  laws  codified  as  title  13  of 
the  United  States  Code.  The  Bureau  is  a 
general-purpose  statistical  agency  that 
collects,  tabulates,  and  publishes  a  wide 
variety  of  data  about  the  people  and  the 
economy  of  the  Nation.  These  data  are 
utilized  by  the  Congress,  by  the  executive 
branch,  by  state  and  local  governments 
and  by  the  public  generally  in  the 
development  and  evaluation  of  economic 
and  social  programs. 
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The  Geography  Division  of  the  Census 
Bureau  is  orchestrating  the  development 
of  a  major  new  computer  system  that  will 
automate  the  mapping  and  related 
geographic  activities  required  to  support 
the  census  and  survey  programs  of  the 
Census  Bureau  for  years  to  come,  starting 
with  the  1990  decennial  census.  To  store 
the  computer-readable  map  information 
and  integrate  it  with  the  geographic 
"attributes"  needed  for  census-taking  and 
data  dissemination  purposes,  such  as 
street  names,  address  ranges,  geographic 
boundaries,  and  geographic  identifiers, 
the  Geography  Division  developed  a 
unique  new  file  structure  called  the 
Topologically  Integrated  Geographic 
Encoding  and  Referencing  file,  or  TIGER 
file.  The  TIGER  file  uses  the  soundness  of 
a  mathematically-based  description  to 
store  the  geographic  structure  of  the 
United  States  and  its  possessions.  This 
structure  will  be  used  in  combination  with 
the  latest  concepts  in  computer  science, 
operating  on  powerful  new  computer 
equipment,  to  produce  this  integrated 
geographic  data  base.  It  will  do  two  basic 
jobs:  first,  assign  each  housing  unit  and 
business  establishment  to  the  correct 
geographic  location,  (for  example,  a  city 
block);  and  second,  classify  the  assigned 
location  into  each  of  the  tabulation  areas 
recognized  in  a  particular  census  or 
sample  survey. 

Beginning  as  far  back  as  1850,  the  Bureau 
of  the  Census  also  has  taken  a  census  of 
"wealth,  debt,  and  taxation,"  usually  at 
10-year  intervals.  The  "wealth"  part 
consisted  of  findings  from  enumeration 
and  compilation  of  assessed  values,  the 
parcel-based  work  products  of  the  nation's 
property  tax  assessors,  usually  county  or 
other  local  officials.  At  least  since  1957, 
the  Governments  Division  has  had  the 
responsibility  for  conducting  a  Census  of 
Governments  in  every  5th  year,  covering 
the  subject  areas  of  government  organiza- 
tion, public  employment,  governmental 
finances,  and  taxable  property  values. 
The  Governments  Division  organizes  its 
operational  and  reporting  work,  in  "land 
records"  terms,  on  the  basis  of  boundaries 
of  general  purpose  governments.  With 
regard  to  the  taxable  property  values 
survey,  the  Governments  Division  orients 
its  work  to  the  cadastral  parcel,  the 
building  block  that  makes  possible  a 
hierarchy  of  coverages,  from  individual 
ownerships  (though  confidentiality 
requirements  preclude  publication  at  this 
level),  to  individual  jurisdictions,  to  entire 
States,  to  the  nation  as  a  whole.  Coopera- 
tion extended  by  the  13,500  assessors  and 
4,000  recording  officials  is  a  prerequisite 
for  completion  of  any  taxable  property 
values  survey.  Thus,  in  a  vital  sense,  the 
Governments  Division  is  a  user  of  local 
land  records  and  local  cadastral  maps. 


Organization 

National  Oceanic  &  Atmospheric  Adminis- 
trtion  (NOAA) 


Organizational  Background 

The  National  Oceanic  and  Atmospheric 
Administration  (NOAA)  was  formed  on 
October  3,  1970,  by  Reorganization  Plan 
No.  4  of  1970  (5  U.S.C.  App.).  Its  principle 
functions  are  authorized  by  title  15, 
chapter  9,  United  States  Code.  The 
mission  of  NOAA  is  to  explore,  map,  and 
chart  the  global  ocean  and  its  living 
resources  and  to  manage,  use,  and 
conserve  those  resources;  to  describe, 
monitor,  and  predict  conditions  in  the 
atmosphere,  ocean,  Sun,  and  space 
environment;  to  issue  warnings  against 
impending  destructive  natural  events;  to 
assess  the  consequences  of  inadvertent 
environmental  modification  over  several 
scales  of  time;  and  to  manage  and 
disseminate  long-term  environmental 
information. 

In  addition,  NOAA  provides  satellite 
observations  of  the  environment  by 
operating  a  national  environmental 
satellite  system;  and  conducts  an  inte- 
grated program  of  research  and  services 
relating  to  the  oceans  and  inland  waters, 
the  lower  and  upper  atmosphere,  space 
environment,  and  the  Earth  to  increase 
understanding  of  the  geophysical  environ- 
ment. NOAA  acquires,  stores,  and 
disseminates  worldwide  environmental 
data  through  a  system  of  meteorological, 
oceanographic,  geodetic,  and  seismological 
data  centers. 
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NOAA  has  supported  and  continues  to 
support  approaches  designed  to  provide 
improvements  in  existing  methods  of  land 
surveying  and  mapping.  The  basic 
principle  advocated  by  NOAA  has  been 
that  land  surveys  should  be  adequately 
tied  to  and  become  part  of  the  National 
Geodetic  Reference  System  (NGRS).  The 
major  reason  for  the  needed  improve- 
ments in  existing  methods  is  that 
requirements  are  increasing  for  greater 
accuracy  and  reliability.  Accurate  land 
surveying  can  make  major  contributions 
to  activities  such  as  the  design  of  facilities, 
the  monitoring  of  pollution  activities,  land 
use  planning,  and  the  development  of 
multipurpose  land  information  systems. 

NOAA  has  the  responsibility  to  provide 
the  NGRS  framework  for  the  entire 
country.  Recent  introduction  of  new 
technology,  such  as  the  Global  Positioning 
System  (GPS),  the  implementation  of  the 
North  American  Datum  of  1983,  and  the 
planned  North  American  Vertical  Datum 
of  1988,  constitute  a  large  range  of 
responsibilities. 

The  major  collecting,  storing,  and 
disseminating  activity  of  NOAA  related  to 
the  land  is  the  collection  of  geodetic 
surveys.  Considerable  effort  has  been 
expended  by  NOAA  in  coordinating  with 
other  Federal  agencies  in  regard  to 
geodetic  and  related  surveys.  This  is  an 
obligatory  activity,  required  by  Office  of 
Management  and  Budget  Circular  A- 16.  It 
is  the  mechanism  to  provide  interaction 
and  exchange  knowledge  among  the 
Federal  agencies  about  ongoing  efforts  in 
the  geodetic  arena. 

The  Federal  Geodetic  Control  Committee 
(FGCC)  was  organized  to  assist  the 
Department  of  Commerce  in  meeting  the 
requirements  of  OMB  Circular  A-16  to 
coordinate  geodetic  and  related  survey 
activities,  thereby  avoiding  duplication  of 
effort.  The  FGCC  consists  of  representa- 
tives from  eleven  departments  and 
independent  agencies  that  have  geodetic 
and  related  survey  activities  and  inter- 
ests. It  develops  and  publishes  standards, 
specifications,  and  input  instructions  for 
producers  and  users  of  geodetic  control 
and  related  surveys. 

Due  to  a  lack  of  resources,  activities  to 
date  consist  of  pilot  projects  with  states, 
counties,  cities  and  other  Federal  agencies 
to  improve  their  capability  for  providing  a 
geodetic  reference  system  for  multipur- 
pose use.  The  approach  that  NOAA  has 
used  for  the  pilot  projects,  that  are 
ongoing  in  several  parishes  in  Louisiana 
and  several  counties  in  South  Carolina,  is 
basically  the  model  recommended  by  the 
"Need  for  Multipurpose  Cadastre" 
published  by  the  National  Academy  of 
Sciences. 
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National  Oceanic  &  Atmospheric  Adminis- 

trtion  (NOAA) 

(continued) 


The  experience  has  been  that  there  is  a 
considerable  need  for  better  information 
on  the  nature  of  what  to  do  and  how  to  go 
about  doing  it.  This  is  one  of  the  reasons 
that  the  FGCC  is  now  in  the  process  of 
writing  a  guidebook  for  development  of 
multipurpose  land  information  systems. 
This  guidebook  is  designed  to  provide  a 
very  detailed  approach  to  advise  states, 
counties,  cities,  and  other  political  subdi- 
visions with  the  best  information  avail- 
able, based  on  this  research.  The  major 
expected  benefit  from  having  a  guidebook 
of  this  nature  is  that,  although  everyone 
will  not  follow  it  to  the  letter,  they  will 
still  have  the  information  to  put  into 
action  those  things  that  they  can  and 
want  to  do.  Otherwise  the  result  could  be 
that  3,000  counties  could  have  3,000 
different  approaches  to  multipurpose  land 
information  systems. 

*  *  * 


National  Technical  Information  Service 
(NTIS) 


National  Institute  of  Standards  and 
Technology  (NIST) 


The  National  Technical  Information 
Service  (NTIS)  is  the  central  source  for  the 
public  sale  of  U.S.  Government-sponsored 
research,  development,  and  engineering 
reports,  as  well  as  foreign  technical 
reports  and  other  analyses  prepared  by 
national  and  local  government  agencies, 
their  contractors  or  grantees.  It  is  the 
central  source  for  Federally-generated 
machine-processible  data  files,  and 
manages  the  Federal  Software  Center  for 
intragovernmental  distribution. 


The  National  Institute  of  Standards  and 
Technology  (NIST) — formerly  the  National 
Bureau  of  Standards — was  established  by 
act  of  March  3,  1901  (15  U.S.C.  271).  The 
Institute's  overall  goal  is  to  strengthen 
and  advance  the  Nation's  science  and 
technology  and  to  facilitate  their  use  for 
public  benefit.  As  a  nonregulatory  agency, 
the  NIST  is  the  only  Federal  laboratory 
with  the  explicit  goal  of  serving  U.S. 
industry  and  science.  To  this  end,  the 
NIST  conducts  research  providing 
groundwork  for  the  Nation's  physical  and 
technical  measurement  systems  as  well  as 
scientific  and  technological  services  for 
industry  and  government.  NIST  activities 
offer  a  technical  basis  for  increasing  pro- 
ductivity and  innovation,  promoting  inter- 
national competitiveness  in  American 
industry,  ensuring  U.S.  involvement  in 
domestic  and  international  product 
standardization  activities,  maintaining 
equity  in  trade,  and  promoting  public 
safety. 
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U.  S.  Department  of  Justice  (DOJ) 


The  Department  of  Justice  was  estab- 
lished by  act  of  June  22,  1870  (28  U.S.C. 
501,  503),  with  the  Attorney  General  as  its 
head.  Prior  to  1870  the  Attorney  General 
was  a  member  of  the  President's  Cabinet, 
but  not  the  head  of  a  department,  the 
office  having  been  created  under  authority 
of  act  of  September  24,  1789,  as  amended 
(28  U.S.C.  503).  As  the  largest  law  firm  in 
the  Nation,  the  Department  of  Justice 
serves  as  counsel  for  its  citizens.  It 
represents  them  in  enforcing  the  law  in 
the  public  interest.  The  Department  plays 
the  key  role  in  protection  against  crimi- 
nals and  subversion,  in  ensuring  healthy 
competition  of  business  in  our  free 
enterprise  system,  in  safeguarding  the 
consumer,  and  in  enforcing  drug,  immi- 
gration, and  naturalization  laws. 


The  Land  and  Natural  Resources  Division 
represents  the  United  States  in  litigation 
involving  public  lands  and  natural 
resources,  environmental  quality,  Indian 
lands  and  claims,  and  wildlife  resources. 
The  fastest  growing  area  of  responsibility 
involves  civil  and  criminal  enforcement  of 
environmental  statutes.  Although  the 
cases  filed  by  the  Division  in  the  area  of 
hazardous  chemical  wastes  are  the  most 
visible  and  complex,  enforcement  of  the 
clean  air  and  water  laws  is  also  a 
prominent  part  of  the  docket. 

Although  frequently  involved  in  litigation 
concerning  real  property,  and  as  a  result 
pleadings  may  reference  legal  and 
physical  aspects  of  land,  they  do  not  keep 
land  records  per  se. 
*  *  * 


Department  of  Defense  (DOD) 

Corps  of  Engineers 


The  Commanding  General,  United  States 
Army  Corps  of  Engineers,  serves  as  the 
Army's  Real  Property  Manger,  performing 
the  full  cycle  of  real  property  activities  (re- 
quirements, programming,  acquisition, 
operation,  maintenance,  and  disposal); 
manages  and  executes  engineering, 
construction,  and  real  estate  programs  for 
the  Army  and  the  United  States  Air  Force; 
and  performs  research  and  development 
in  support  of  these  programs.  He  manages 
and  executes  Civil  Works  Programs.  These 
programs  include  research  and  develop- 
ment, planning,  design,  construction, 
operation  and  maintenance,  and  real 
estate  activities  related  to  rivers,  harbors, 
and  waterways;  administration  of  laws  for 
protection  and  preservation  of  navigable 
waters  and  related  resources  such  as 
wetlands.  He  also  assists  in  recovery  from 
natural  disasters. 


The  U.S.  Army  Corps  of  Engineers  has 
formed  an  Ad-Hoc  Geographic  Information 
Systems  (GIS)  Working  Group  as  a  result 
of  a  recommendation  made  by  the  Corps  of 
Engineers  Environmental  Advisory  Board 
to  the  Chief  of  Engineers,  and  is  tasked  to 
identify  key  GIS  issues  and  activities 
related  to  the  missions  of  the  U.S.  Army 
Corps  of  Engineers.  The  Group  is 
addressing  eight  technical  areas  identified 
by  the  Environmental  Advisory  Board:  (1) 
Sensitivity  to  User  Needs;  (2)  Scoping 
(data  requirements/applications);  (3) 
Intermodal  Hardware  Consistency;  (4) 
Software  Compatibility;  (5)  Quality 
Control  and  Data  Quality;  (6)  Technology 
Transfer;  (7)  Cost  Considerations;  and  (8) 
Inter-  &  intra-agency  Coordination. 

The  Corps  is  involved  in  a  variety  of 
engineering  and  planning  roles,  including 
providing  civil  works  support  for  the 
United  States,  environmental  assessments 
for  military  installations,  and  terrain  and 
environmental  analysis  functions  for  the 
field  Army. 
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Land  Info.  System  Summary 


U.  S.  Army  Engineer  Topographic 
Laboratories  (USAETL) 


Defense  Mapping  Agency  (DMA) 


The  U.S.  Army  Engineer  Topographic 
Laboratories  (USAETL)  is  the  center  for 
research  and  development  of  topographic 
equipment  and  techniques  needed  to 
support  soldiers  in  the  field.  Vast  amounts 
of  geographic  information  are  needed 
because  knowledge  of  the  terrain  is 
essential  when  planning  or  executing  any 
offensive  or  defensive  military  maneuver. 


The  Defense  Mapping  Agency  (DMA)  was 
established  in  1972,  when  mapping, 
charting,  and  geodesy  functions  of  the 
Defense  Community  were  combined  into 
this  joint  DOD  agency.  DMA  is  under  the 
direction,  authority,  and  control  of  the 
Under  Secretary  of  Defense  for  Acquisi- 
tion and  the  Assistant  Secretary  of 
Defense  (Command,  Control,  Communica- 
tions and  Intelligence).  The  mission  of  the 
DMA  is  to  enhance  national  security  and 
support  the  Nation'sstrategy  of  deterrence 
by  producing  and  distributing  to  the  Joint 
Chiefs  of  Staff,  Unified  and  Specified 
Commands,  Military  Departments  and 
other  Department  of  Defense  users, 
complete,  credible,  and  effective  mapping, 
charting,  and  geodetic  products,  services, 
and  training  at  the  right  place,  in  the 
right  quantity,  and  at  the  right  time; 
ensure  that  U.S.  war-fighting  forces  have 
available  to  them  effective  mapping, 
charting,  and  geodetic  support  should  the 
strategy  of  deterrence  fail;  provide 
nautical  charts  and  marine  navigational 
data  to  the  U.S.  merchant  marine  and 
U.S.  flag  carriers;  and  maintain  liaison 
with  civil  agencies  and  other  national  and 
international  scientific  and  operational  or- 
ganizations engaged  in  mapping,  charting, 
and  geodetic  activities. 


Geographic  Information  systems  (GIS) 
technology  enables  the  Army  to  create 
multiple,  special -purpose  digital  or  paper 
map  products  from  a  single  data  base,  to 
enhance  standard  digital  data  bases  with 
application-specific  information,  or  to 
update  data  bases  to  support  battlefield 
operations.  GIS  technology  is  integral  to 
the  Army's  plans  to  exploit  digital  terrain 
data.  GIS's  will  be  used  quickly  and 
economically  create  the  decision-support 
products  used  in  planning  or  executing 
military  operations.  USAETL  has  two 
ongoing  projects  dedicated  to  exploring 
important  research  issues  concerning  GIS 
technology.  The  first  project,  the  Army 
GIS  Evaluation  (AGE),  seeks  to  define 
GIS  performance  criteria  for  various  Army 
applications.  The  second  project,  Soldier  to 
GIS  Interface  Research  (SGIR),  studies 
human  factors  for  operation  of  GIS's  by 
Army  terrain  analysts.  A  GIS  research 
team  at  USAETL  has  initiated  work  on 
the  AGE  and  SGIR  projects.  The  comple- 
tion of  these  two  projects  will  be  very 
beneficial  to  the  Army.  AGE  will  enable 
the  Army  to  select  and  procure  the  best 
GIS  solution  for  a  particular  application. 
Implementing  advance  user  interface 
technology  (which  promotes  simplicity  of 
operations)  will  make  interaction  with  the 
GIS  notably  easier.  The  deployment  of 
GIS's  in  the  Army  will  enable  soldiers  in 
the  field  to  perform  their  jobs  more 
quickly  and  efficiently. 
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